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1.0

INTRODUCTION

1.1

1.2

This section of the Site Health and Safety Plan (HASP) document defines
general applicability and general responsibilities with respect to compliance
with Health and Safety programs.

Scope and Applicability of the Site Health and Safety Plan

The purpose of this Site Health and Safety Plan is to define the requirements
and designate protocols to be followed at the Site during investigation and
remediation activities. Applicability extends to all Government employees,
contractors, subcontractors, and visitors. '

All personnel on site, contractors and subcontractors included, shall be
informed of the site emergency response procedures and any potential fire,
explosion, health, or safety hazards of the operation. This HASP summarizes
those hazards in table 3.1 and defines protective measures planned for the site.

This plan must be reviewed and an agreement to comply with the requirements
must be signed by all personnel prior to entering the exclusion zone or

contamination reduction zone.

During development of this plan consideration was given to current safety
standards as defined by EPA/OSHA/NIOSH, health effects and standards for
known contaminants, and procedures designed to account for the potential for
exposure to unknown substances. Speclﬁcally, the following reference sources
have been consulted:

o OSHA 29 CFR 1910 120 and EPA 40 CFR 311

o U.S. EPA, OERR ERT Standard Operating Safety Guides

o NIOSH/OSHA/USCG/EPA Occ. Health and Safety Guidelines
0 (ACGIH) Threshold Limit Values

Visitors

All visitors entering the contamination reduction zone and exclusion zone at
the Site will be required to read and verify compliance with the provisions of
this HASP. In addition, visitors will be expected to comply with relevant
OSHA requirements such as medical monitoring (Sec. 6.0), training (Sec.
4.0), and respiratory protection (if applicable). Visitors will also be expected
to provide their own protective equipment.

In the event that a visitor does not adhere to the provisions of the HASP,

he/she will be requested to leave the work area. All nonconformance incidents
will be recorded in the site log.
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2.0 KEY PERSONNEL/IDENTIFICATION OF HEALTH AND SAFETY

2.1

2.2

Key Personnel

The following personnel and organizations are critical to the planned activities
at the Site. The organizational structure will be reviewed and updated
periodically by the site supervisor.

EPA Representatives

James D. Harkay

TAT Representatives

Eric Wilson
Bartt Booz

ERCS Representatives

Site Specific Health and Safety Personnel

The Site Health and Safety Officer (HSO) has total responsibility for ensuring
that the provisions of this HASP are adequate and implemented in the field.
Changing field conditions may require decisions to be made concerning
adequate protection programs. Therefore, it is vital that personnel assigned as
HSO be experienced and meet the additional training requirements specified by
OSHA in 29 CFR 1910.120 (see Section 4.0 of this HASP). The HSO is also
responsible for conducting site inspections on a regular basis in order to ensure
the effectiveness of this plan.

The HSO at the site is James D. Harkay

April 8, 1994 KEY PERSONNEL/IDENTIFICATION OF HEALTH [2-1] .




2.3

Designated alternates include:

O Eric Wilson
O Bartt Booz
O Other qualified TAT members

Organizational Responsibility

U.S. Environmental Protection Agency (EPA): In the capacity as On-scene
Coordinator (OSC), the EPA representative is responsible for overall project
administration and contractor oversight. As a part of that oversight function,
EPA will ensure that project plans meet OSHA requirements at a minimum,
and that the Health and Safety of all site personnel is a primary concern. As
an OSC, EPA serves in the capacity of site supervisor.

Technical Assistance Team (TAT): The Technical Assistance Team (TAT) is
responsible for providing the OSC with assistance and support in regards to all
technical, regulatory, and safety aspects of site activity. The TAT is also
available to advise the OSC on matters relating to sampling, treatment,
packaging, labeling, transport, and disposal of hazardous materials.

Emergency Response Cleanup Service (ERCS): The ERCS contractor has
primary responsibility for supplying personnel and equipment for emergency
removal operations under an OSC’s oversight. The response manager for
ERCS has overall responsibility for ensuring that safety aspects of the removal
project are implemented and technical progress is constant.
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3.0

TASK/OPERATION SAFETY AND HEALTH RISK ANALYSIS

3.1 Historical Overview of Sites

This HASP defines the hazards and methods to protect personnel from those
hazards as identified in previous site work or background information. For a
thorough overview of historical information concerning the Site see the
following documents:'

Action Memoranda

James D Harkay

US EPA
February 18,1994 and January 28, 1994

The Malaga Road Ash Pile Site and the Monroe Township Contaminated Soil
Site are located approximately 1000 feet from one another and contain almost
identical hazards and contaminants. Removal actions at the site will be

conducted simultaneously. This HASP specifies health and safety protocols to
be followed for remediation activities for both the Malaga Road Ash Pile Site
and the Monroe Township Contaminated Soil Site. The details for the two site
are the following:

3.1.1 Malaga Road Ash Pile Site

On June 7, 1993, the Emergency Management Coordinator for Monroe
Township notified EPA of the existence of an ash pile in a wooded section of
the township. The site was formally referred to EPA for Removal Action
consideration by the New Jersey Department of Environmental Protection and
Energy on October 5, 1993. Between October 4 and 7, 1993 the EPA
Technical Assistance Team (TAT) conducted an assessment of the site. The
extent of metals contamination was delineated using an X-Ray Fluorescence
Analyzer (XRF). In addition, a composite sample of the waste was collected
and analyzed in order to identify the presence of hazardous substances and
characterize the waste for disposal. The results of the screening and analysis
identified high concentrations of anumony, arsenic, barium, cadmium, copper,
lead, mercury, nickel, s:lver, thallium, zinc and low concentrations of dioxins.

The site is located in a residential area, approximately 1,250 feet from Malaga

& New Brooklyn Road. The burn area is within the boundaries of the
property listed as Block 4301, Lot 2 on the tax map of Monroe Townshlp,
Gloucester County, New Jersey.

The burn area measures approximately 70 feet long by 50 feet wide. An

irregularly shaped ash mound measuring 50 feet by 30 feet is located within
the burn area. The area affected by migration of contaminants from the burn
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area is estimated to encompass 8,900 square feet. The site exhibits similar
physical and chemical characteristics to the Franklin Burn Sites; therefore it is
believed that the site was also used for burning insulated electrical wires to
recover and sell copper. The site is unsecured. Evidence indicates that the
area is used for recreation. All-terrain vehicle (ATV) tracks and hunters have
been observed on the access road to the site.

3.1.2 Monroe Township Contaminated Soil Site

On June 7, 1993, the Emergency Management Coordinator for Monroe
Township notified EPA of the existence of an ash pile in a wooded section of
the township. The site was formally referred to EPA for Removal Action
consideration by the New Jersey Department of Environmental Protection and
Energy on October 5, 1993. Between October 4 and 7, 1993 the EPA
Technical Assistance Team (TAT) conducted an assessment of the site. The
extent of metals contamination was delineated using an X-Ray Fluorescence
Analyzer (XRF). In addition, composite samples of the waste were collected
and analyzed in order to identify the presence of hazardous substances and
characterize the waste for disposal. The results of the screening and analysis
identified high concentrations of antimony, arsenic, barium, cadmium, copper,
lead, mercury, silver, thallium, zinc and low concentrations of dioxins.

The site is located in a residential area, approximately 2,100 feet from Malaga
& New Brooklyn Road. The burn area is located at the intersection of three

privately owned properties identified as Block 4001 Lot 1, Block 4001 Lot 27,
and Block.4301, Lot 20 on the tax maps of Monroe Township, Gloucester "
County, New Jersey.

The burn area is irregular in shape and measures approximately 150 feet long
by 110 feet wide, and contains two ash piles. Ash has migrated to the south
along a drainage pathway towards the Squankum Branch, a tributary of the
Great Egg Harbor River. Contaminants have also been detected along the
access road to the ash pile, this contamination is attributed to anthropogenic
redistribution. The contaminated area, including associated areas affected by
migration of contaminants from the burn area is estimated to encompass
20,000 square feet.

The site exhibits similar physical and chemical characteristics to the Franklin
Burn Sites; therefore it is believed that the site was also used for burning
insulated electrical wires to recover and sell copper. The site is unsecured.
Evidence indicates that the area is used for recreation. All-terrain vehicle
(ATV) tracks have been observed on the access road to the site and hunters
have been observed crossing the burn area.

April 8, 1994 TASK/OPERATION RISK ANALYSIS [3-2]



3.2

Task by Task Risk Analysis

The evaluation of hazards is based upon the knowledge of site background
presented in Section 3.1, and anticipated risks posed by the specific operation.

The following subsections describe each task/operation in terms of the specific

“ hazards associated with it.

3.2.1 Task Hazard Descriptions

Mobilization/Site Setup:

General hazards encountered during mobilization/site setup include the
following: v ' '

o

)

Back strain from clea’fi‘ng vegetation with a scythe or other cutting tool.

Driving vehicles, placing trailers, and collecting rubbish, on uneven
surfaces creates a possibility of the vehicle rolling, getting stuck in mud or
ditches, or of an accident due to flat tires or striking obstacles, and the

vehicles.

Exposure to irritant and toxic plants such as poison ivy and sticker bushes
may cause allergic reactions to personnel.

Surfaces covered with heavy vegetation; undergrowth create a tripping
hazard.

Native wildlife such as rodents, ticks, and snakes present the possibility of
insect bites and associated diseases such as Lyme disease.

The hazard of being struck by heavy equipment can exist when working in -
close proximity to heavy equipment.

HAZARD PREVENTION

0 Back strain can be prevented by frequent breaks in routine. Use slow,
even, movements and proper lifting techniques (i.e., with the legs).
Work gloves will reduce the incidence of hand injury and blisters
associated with hand scything.

o Proper vehicle maintenance will prevent avoidable vehicle breakdown

in the field. In order to minimize accidents from uneven terrain, a site
surveillance should be performed on foot to choose a clear driving
path.

0 Seat belts should be worn at all times.

April 8, 1994 TASK/OPERATION RISK ANALYSIS [3-3]




o Wear long sleeved clothing and slacks to minimize contact with irritant
and toxic plants and to protect against insect bites. Appropriate first
aid for personnels’ known allergic reactions.

0 Be alert and observe terrain while walking to minimize slips and falls.
Steel-toed boots provide additional support and stability.

0o Avoid wildlife when possible. In case of an animal bite, perform first
aid and capture the animal, if possible, for rabies testing. Perform a
tick check after leaving a wooded or vegetated area.

o . At a minimum, all heavy equipment shall have the safety features
outlined in OSHA 29 CFR 1910/1926 Subpart 0.

o Heavy equipment operators should have proper training and experience.
o Personnel approaching operating heavy equipment should stay outside
the range of the equipment until they have been acknowledged by the
operator.
Clearing/grading:
In addition to the general hazards associated with mobilization/site
setup the specific hazards associated with clearing/grading include the

following:

0 Back strain from clearing vegetation for road with a scythe or other cuttihg
tool. |

HAZARD PREVENTION
‘0 Use slow, even, movements and proper hftmg techniques (i.e., with the
legs). Work gloves will reduce the incidence of hand injury and
blisters associated with hand scything.

Road construction;

~ In addition to the general hazards associated with mobilization/site

setup the specific hazards associated with road construction include the
following: :

o Irritation from dust generated from road construction.
HAZARD PREVENTION

o Dust suppression techniques, i.e., wetting the soil with water, will
reduce dust exposure.
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Trailer placement:

 In addition to the general hazards associated with mobilization/site

setup the specific hazards associated with trailer placement include the
following:

0 Crushing or pinching haz’ard due to trailer placement.
HAZARD PREVENTION |

o All personnel s;hould stay clear of trailers during placement.
Utility hook-up:

In addition to the general hazards associated with mobilization/site

- setup the specific hazards associated with utility hook-up include the

following:

o Several types of hazards can be associated with utility hook-up depending
on the particular work activity. Construction of temporary poles for
electrical and/or telephone lines can disturb potentially contaminated soils.

The hazard of electrocution exists when working around or with live
electrical wires.

HAZARD PREVENTION

o Hazards associated with the particular utility would be anticipated and
proper measures should be undertaken by the subcontractor employer.
General provisions of 29 CFR 1910/1926 Subpart K, should be
implemented in order to prevent electrical hazards.

Debris collection/disposal:

In addition to the general hazards associated with mobilization/site

setup the specific hazards associated with rubble collection include the

following:

0 Back strain from lifting debris

0 Cuts and lacerations from sharp or ragged edges.

HAZARD PREVENTION

0 Back strain can be prevented by frequent breaks in routine. Use slow,
even, movements and proper lifting techniques (i.e., with the legs).

- 0 Work gloves will reduce the incidence of hand injury.
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Perimeter monitoring:

These site boundaries clearly mark off the "clean" off-site areas, from the
"contaminated” on-site areas, and so chemical contamination from the site

-should not be a hazard associated with perimeter and off-site monitoring.

Perimeter monitoring and off-site monitoring are performed once the site
boundaries have been established. Hazards specific to perimeter and off-site
monitoring include encounters with residents and non-project personnel.
Inquisitive and/or hostile persons may interfere with the monitoring/sampling
effort, jeopardizing the safety of themselves as well as the safety of the field
team.

HAZARD PREVENTION

To minimize public involvement in perimeter monitoring/off-site

monitoring, the most effective preventative measure is to inform all
interested parties. Notifying state and local police, the fire department, and
any local/state governmental officials of the projects purpose and scope will
allow those authorities to answer questions posed to them by local residents
and the media by preparing statements on the projects purpose or by
informing the public where to call for further information. This will
alleviate the problem of work stoppage due to field personnel answering
questions. ' '

Air sampling/monitoring:

General hazards frequently encountered during air sampling and monitoring
include: ' . , '

o Electrical hazards as a result of power sources to run sampling pumps.

o Placing sampling pumps in elevated areas or areas where slip/trip and fall

hazards exist.

0 Hazards associated with ambient environment being sampled.

0 Readings indicating nonexplosive atmospheres, low concentrations of toxic
substances, or other conditions may increase or decrease suddenly, changing
the associated risks.

0 Air sampling matrix solutions may be acidic or basic, causing a corrosive
hazard, and broken glass collection tubes can cut hands if mishandled.

HAZARD PREVENTION
0o Grounded plugs should be used when a power source is needed to
reduce the hazard of electric shock.
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0 Generators or air pumps should be used in dry areas, away from
possible ignition sources. Do not stand in water or other liquids when
handling equipment. Electrical equipment shall conform with OSHA
1910.303(a), 1910.305(2),(f),(H)(3).

o Ground fault interrupters are used in the absence of properly grounded
circuitry or when portable tools must be used in wet areas.

o Extension cords should be protected from damage and maintained in
good condition.

0  Air pumps should be placed within easy reach using a ladder, elevated
platform or by placing the pump on a stake.

o Personnel Should be thoroughly familiar with the use, limitations and
operating characteristics of the monitoring instruments.

o Perform continuous monitoring in variable atmospheres.

0 Use intrinsically safe instruments until the absence of combustible gases
or vapors is anticipated.

o Proper protective clothing such as gloves and goggles should be used
when handling corrosive substances. 15-minute eyewash and first aid
should be available. Handle and store corrosives in appropriate areas.

Surface/Subsurface soil sampling:
For the purposes of this hazard identification section, surface soil sampling

will be considered any soil sampling completed by hand using a trowel, split
spoon, shovel, auger, or other type of hand-held tool. Hazards generally

associated with soil and tailings/spoils sampling include:

o Contact with or inhalation of contaminants, potentially in high
concentrations in sampling media. o

o Back strain and muscle fatigue due to lifting, shoveling and auguring
techniques. ’

o Contact with or inhalation of decontamination solutions.
HAZARD PREVENTION
0 To minimize exposure to chemical contarmnants, a thorough review of

suspected contaminants should be completed and implementation of an
adequate protection program.
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o Proper lifting (pre-lift weight assessment, use of legs, multiple
personnel) techniques will prevent back strain. Use slow easy motions
when shoveling, auguring, and digging to decrease muscle strain.

0 Material Safety Data Sheets for all decon solutions should be included
with each Site Health and Safety Plan.

o First aid equipment should be available based on MSDS requirements.
Soil excavations and load-out:
Hazards encountered during soil and test pit excavation include both chemical
and physical agents, and are as follows:
o Exposure to airborne contaminants released during intrusive activities.
Flammable atmospheres encountered in excavation.
o Sides of excavation can cave in. Possible burying or crushing of workers
due to 1) absence of shoring, 2) misjudgment of stability, 3) defective

shoring, and/or 4) undercut sides.

o Falling during access/egress or while monitoring or dismounting equipment,
or stumbling into excavation.

0 - An overhead hazard can result from material, tools, rock, and/or soil falling
into the excavation.

o The hazard of being struck by heavy equipment can exist when working in
close proximity to heavy equipment.

o A hazard can result from operating heavy equipment in the vicinity of
overhead power lines.

0 A hazard can result from excavating in the vicinity of buried utilities.

HAZARD PREVENTION

0  Monitor for airborne contaminants. Allow test pits to purge and/or use
personal protective equipment. Incorporate dust suppression techniques
into operating procedures when particulate contaminants are of
concern.

o Provide adequate shoring or sloping of sides of the excavation.
Regularly inspect trenches for changing conditions.

o Provide ramps or ladders to trenches to allow safe access and egress.
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3 ‘ Y

Provide an adequate barrier around open pits. Material from pit must
be placed away from edge to prevent cave ins and instability of pit.

At a minimum, all hmvy equipment shall have the safety features
outlined in OSHA 29 CFR 1910/1926 Subpart 0.

Heavy equipment operators should have proper training and experience,
and documentation of both. The general provisions of 1910/1926
would apply. :

Personnel approaching operating heavy equipment should stay outside
the range of the equipment until they have been acknowledged by the

operator.

When working near overhead power lines equipment should be kept
away from electric lines regardless of their voltage.

Prior to initiating excavation a utility survey should be conducted and
any buried utilities should be marked.
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3.3 Chemical Hazards

Table 3.1 provides a summary of chemical hazards associated with the sites.

Material Safety Data Sheets for all contaminants of concern are included as

Attachment A. Work operations which present the potential for exposure of

workers to arsenic or lead are subject to OSHA standards 29 CFR 1910.1018 y
and 29 CFR 1910.1025, respectively. In accordance with the OSHA Arsenic

Standard, Appendix A to 29 CFR 1910.1018-Inorganic Arsenic Substance Data

Sheet is included as Attachment B of this plan. In accordance with the OSHA

Lead Standard, Appendix A to 29 CFR 1910.1025-Substance Data Sheet for
Occupational Exposure to Lead and Appendix B to 29 CFR 1910.1025-

Employee Standard Summary are provided as Attachment C of this plan.

TABLE 3.1 - TASK ANALYSIS - CHEMICAL HAZARDS OF CONCERN

CONTAMINANT TLV'¥IDLH (mg/m®) Source Routes of Exposure®

Conc.(mg/kg)
Antimony | - 0.50/80 " 900 Con Ing Inh
Arsenic 0.01/100 300 | Abs Con Ing Inh
Barium 0.50/1100 1,700 Con Ing Inh
' Cadmium 0.20/50 | 100 Ing Inh
Chromium ' 1.0/NE ' 600 Ing Inh
Copper o 1.0/NE 69,000 Con Ing Inh
 Lead 0.05/700 20,000 Con Ing Inh
Mercury | 0.0528 200 Abs Con Ing Inh
Nickel 0.015/NE 600 Con Ing Inh
Selenium 0.20/100 20 Abs Con Ing Inh
Silver | 0.01/NE | 200 ConIngInh
Thallium 0.1/20 30 Abs Con Ing Inh
Zine NE/NE | 20,000 | IngInh
Dioxin NE/NE 3Sughkg | Ing Inh

“M = o — e

1-  Most conservative value of OSHA PEL, ACGIH TLV and NIOSH REL is
used. ‘

2 -  NE - Non Established

3-  Abs - Skin absorption, Con - Skin and/or eye contact, Ing - Ingestion
Inh - Inhalation

. | . . , | | _ . ., . I
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4.0 PERSONNEL TRAINING REQUIREMENTS

Consistent with OSHA’s 29 CFR 1910.120 regulation covering Hazardous
Waste Operations and Emergency Response, all site personnel are required to
be trained in accordance with the standard. At a minimum all personnel are
required to be trained to recognize the hazards on-site, the provisions of this
HASP, and the responsible personnel.

4.1 Preassignment and Annual Refresher Training

Prior to arrival on site, each employer will be responsible for certifying that
his/her employees meet the requirements of preassignment training, consistent
with OSHA 29 CFR 1910.120 paragraph (e)(3). The employer should be able
to provide a document certifying that each general site worker has received 40
hours of instruction off the site, and 24 hours of training for any workers who
are on site only occasionally for a specific task. If an individual employee has
work experience and/or training that is equivalent to that provided in the initial
training, an employer may waive the 40-hour training so long as that
equ1va1ent experience is documented or certified. All personnel must also
receive 8 hours of refresher training annually.

4.2  Site Supervisors Training

Consistent with OSHA 29 CFR 1910.120 paragraph (e)(8), individuals
designated as site supervisors require an additional 8 hours of training.

The following individuals are identified as site supervisors:

Name Title/Responsibility
James D Harkay EPA/OSC
Eric Wilson : TAT/PM

4.3  Training and Briefing Topics

'The following items will be discussed by a qualified individual at the site
pre-entry briefing(s) or periodic site briefings.

Training

O Air Monitoring, Sec. 7.0; [29 CFR 1910.120(h)]
O Heavy Equipment

© Chemical hazards, Table 3.1

O Engineering controls and work practices

O Medical surveillance requirements

O Personnel protective equipment, Sec. 5.0
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Physical hazards, Table 3.2

Respiratory protection, Sec. 5.8

Sanitation, [29 CFR 1910.120(n)]

Site Control, Sec. 8.0; [29 CFR 1910.120(d)]

Site characterization and analysis, Sec. 3.0

Symptoms of overexposure to hazards :
Training requirements, Sec. 4.0; [29 CFR 1910.120(e)]

OO0OO0O0O0O0O0
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5.0 PERSONAL PROTECTIVE EQUIPMENT TO BE USED

This section describes the general requirements of the EPA designated Levels
of Protection (A-D), and the specific levels of protecuon required for each task
at the Site.

5.1 Levels pf Protection

Personnel wear protective equipment when response activities involve known
or suspected atmospheric contamination, vapors, gases, or particulates may be
generated by site activities, or when direct contact with skin-affecting _
substances may occur. Full facepiece respirators protect lungs, gastrointestinal
tract, and eyes against airborne toxicants. Chemical-resistant clothing protects
the skin from contact with skin-destructive and absorbable chemicals.

The specific levels of protection and necessary components for each have been
divided into four categories according to the degrees of protection afforded:

Level A:  Should be worn when the highest level of respiratory, skin, and
eye protection is needed.

Level B: Should be worn when the highest level of respiratory protection
is needed, but a lesser level of skin protection. Level B is the
primary level of choice when encountering unknown
environments. '

Level C: Should be worn when the criteria for using air-purifying
: respirators are met, and a lesser level of skin protection is
needed.
Level D: Should be worn only as a work uniform and not in any area
. with respiratory or skin hazards. It provides minimal protection
against chemical hazards. '

Modifications of these levels are permitted, and routinely employed during site
work activities to maximize efficiency. For example, Level C respiratory
protection and Level.D skin protection may be required for a given task.
Likewise the type of chemical protective ensemble (i.e., material, format) will
depend upon contammants and degrees of contact.

The Level of Protection selected is based upon the following:

o Type and measured concentration of the chemical substance in the ambient -
atmosphere and its toxicity.
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5.2

5.3

o Potential for exposure to substances in air, liquids, or other direct contact
with material due to work being done.

o Knowledge of chemicals on-site along with properhes such as toxicity, route
of exposure, and contaminant matrix.

In situations where the type of chemical, concentration, and possibilities of
contact are not known, the appropriate Level of Protection must be selected
based on professional experience and judgment until the hazards can be better
identified.

Level A Personnel Protective Equipment:

0 Supplied-air respirator approved by the Mine Safety and Health
Administration (MSHA) and National Institute for Occupational Safety and
Health (NIOSH). Respirators may be positive pressure-demand,
self-contained breathing apparatus (SCBA), or positive pressure-demand,
airline respirator (with escape bottle for Immediately Dangerous to Life and
Health (IDLH) or potential for IDLH atmosphere)

o Fully encapsulating chemical-resistant suit

o Coveralls

o Long cotton underwear

o Gloves (inner)

o Boots, chemical-resistant, steel toe and shank (depending on suit
- construction, worn over or under suit boot)

o Hard hat (under suit)

o Disposable gloves and boot covers (worn over fully encapsulating suit)

o Cooling unit

0 2-way radio commufxications (intrinsically safe)

Level B Personne] Protective Equipment:

o Supplied-air respirator (MSHA/NIOSH approved). Respirators may be
positive pressuré-demand, self-contained breathing apparatus (SCBA), or

positive pressure-demand, airline respirator (with escape bottle for IDLH or
potential for IDLH atmosphere)
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5.4

o

0

Chemical-resistant clothing (overalls and long-sleeved jacket; hooded, one
or two-piece chemical-splash suit; disposable chemlcal-remstant one-piece
sults)

Long cotton underwear

Coveralls

Gloves (outer), chemical-resistant |

Gloves (inner), chemical-resistant

Boots (outer), chemical-resistant, steel toe and shank

Boot covers (outer), chemical-resistant (disposable)

Hard hat (face shield)

2-way radio communications (intrinsically safe)

Level C Personnel Protective Equipment:

0

)
o

o

Air-purifying resplrator full-face, cartndge—eqmpped (MSHA/NIOSH
approved)

Chemical-resistant clothing (coveralls; hooded, one-piece or two-piece
chemical splash suit; chemical-resistant hood and apron; disposable
chemical-resistant coveralls)

Coveralls

Long cotton underwéar

Gloves (outer), chemical-resistant

Gloves (inner), chemical-resistant

Boots (outer), chemical-resistant, steel toe and shank

Boot covers (outer), che_m.ical-resistant (disposable)

Hard hat (face shield)

Escape mask

2-way radio communications (intrinsically safe)
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5.5

5.6

5.7

Level D Personnel Protective Equipment:
o Coveralls
o Gloves

o0 Boots/shoes, leather or chemical-resistant, steel toe and shank

o Safety glasses

o Hard hat

Reassessment of Protection Program

The Level of Protection provided by PPE selection shall be upgraded or
downgraded based upon a change in site conditions or findings of
investigations. . :
When a significant change occurs, the hazards should be reassessed. Some
indicators of the need for reassessment are:

o Commencement of a new work phase, such as the start of drum sampling or
work that begins on a different portion of the site.

o Change in job tasks during a work phase.
o Change of season/weather.

0 When temperature extremes or individual medical considerations limit the
effectiveness of PPE. :

o Contaminants other than those previously identified are encountered.
o Change in ambient levels of contaminants.

o Change in work scope which effects the degree of contact with
contaminants.

Work Mission Duration

Before the workers actually begin work in their PPE ensembles the anticipated
duration of the work mission should be established. Several factors limit
mission length, including:

0 Air supply consumption (SCBA use).

0 Suit/Ensemble permeation and penetration rates for chemicals (section 5.8).
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5.8

5.9

0o Ambient temperature and weather conditions (heat stress cold stress).

o Capacity of personnel to work in PPE.

Chemical Resistance and Integrity of Protective Material

The following specific clothing materials are recommended for the site:

Soil excavations, soil load-out, soil sampling and all other activities
taking place within the exclusion zone - (Level C)

~ Inner Gloves - Surgical

Boots/Boot Covers - Latex

Outer Gloves - Work Gloves

Outer Garment/Coveralls - Tyvek

Full-face Air Purifying Respirator

SOP for Respiratory Protection Devices

The following subsections define standard operating procedures for air
purifying respirators and self-contained breathing apparatus.

5.9.1 Cleaning and Disinfecting Air Purifying Respirators

APRs in routine use should be cleaned and disinfected at least daily. Where
respirators are used only occasionally or when they are in storage, the cleaning
interval is weekly or monthly, as appropriate.

5.9.1.1  Daily Cleaning Procedure

The steps to be followed for cleaning and disinfecting daily are as follows:

0

Respirator Disassembly. Respirators are taken to a clean location where
the filters, cartridges or canisters are removed, damaged to prevent
accidental reuse, and discarded. For thorough cleaning, the inhalation
and exhalation valves, speaking diaphragm, and any hoses are removed.
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o Cleaning. In most instances, the cleaning and disinfecting solution
provided by the manufacturer is used, and is dissolved in warm water
in an appropriate tub. Using gloves, the respirator is placed in the tub
and swirled for a few moments. A soft brush may be used to facilitate
cleaning. '

o Rinsing. The cleaned and disinfected respirators are rinsed thoroughly
in water to remove all traces of detergent and disinfectant. This is very
important for preventing dermatitis.

0 Drying. The respirators may be allowed to dry in room air on a clean
surface. They may also be hung upside down like drying clothes, but
care must be taken not to damage or distort the facepieces.

/

0 Reassembly and Inspection. The clean, dry respirator facepieces should
be reassembled and inspected in an area separate from the disassembly
area to avoid contamination. Special emphasis should be given to
inspecting the respirators for detergent or soap residue left by
inadequate rinsing. This appears most often under the seat of the
exhalation valve, and can cause valve leakage or sticking.

5.9.1.2  After Routine Use in Exclusion Zone

The steps to be followed for cleaning and disinfecting in the field are as
follows:

0 The mask may be washed/rinsed with soap and water.
0 At a minimum, the mask should be wiped with disinfectant wipes

(benzoalkaloid or isopropyl alcohol), and allowed to air dry in a clean
area.
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5.9.2 APR Inspection and Checkout

1.

8.

9.

Visually inspect the entire unit for any obvious damages, defects, or
deteriorated rubber.

. Make sure that the facepiece harness is not damaged. The serrated portion

of the harness can fragment which will prevent proper face seal adjustment.

. Inspect lens for damage and proper seal in faceplece

. Exhalation Valve - pull off plastic cover and check valve for debris or for

tears in the neoprene valve (which could cause leakage).

. Inhalation Valves (two) - screw off cartridges/canisters and visually inspect

neoprene valves for tears. Make sure that the inhalation valves and
cartridge receptacle gaskets are in place.

. Make sure a protective cover lens is attached to the lens.

. Make sure the speaking diaphragm retainer ring is hand tight.

Make sure that you have the correct cartridge.

Don and perform negative pressure test.

5.9.3 Storage of Air Purifying Respirators

OSHA requires that respiratbrs be stored to protect against:

Dust

Sunlight

Heat

Extreme cold
Excessive moisture
Damaging chemicals
Mechanical damage

Storage of respirators should be in a clean area which minimizes the chance
for contamination or unsanitary conditions.
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5.10 SOP for Personal Protective Clothing
5.10.1 Inspection
Proper inspection of PPE features several sequences of inspection depending
upon specific articles of PPE and it’s frequency of use. The dlfferent levels of

inspection are as follows:

0 Inspection and operational testing of equipment received from the factory or
distributor.

o Inspection of equipment as it is issued to workers.
0 Inspéction after use or training and prior to maintenance.
o Periodic inspection of stored equipment.

o Periodic inspection when a question arises concerning the appropriateness of
the selected equipment, or when problems with similar equipment arise.

The primary inspection of PPE in use for activities at the Site will occur prior
to immediate use and will be conducted by the user. This ensures that the '
specific device or article has been checked-out by the user that the user is
familiar with its use.
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Table 5.1 Sample PPE Inspection Checklists

CLOTHING
Before use:
o Determine that the clothing material is correct for the specified task at hand.
o V1sually inspect for:
imperfect seams
- non-uniform coatings
- - tears
. - malfunctioning closures
o Hold up to light and check for pinholes.
o Flex product:
- observe for cracks
- observe for other signs of shelf deterioration
o If the product has been used previously, inspect inside and out for signs of

chemical attack:
- discoloration
- swelling
- stiffness

During the work task

©  Evidence of chemical attack such as discoloration, swelling, stiffening, and -
softening. Keep in mind, however, that chemical permeation can occur
without any visible effects.
o Closure failure.
o Tears.
o Punctures.
o Seam Discontinuities.
GLOVES
Before use:
o Visually inspect for:
- imperfect seams
- tears

- non-uniform coating
- pressurize glove with air; listen for pin-hole leaks.
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5.11 Specific Levels of Protection Planned for the Site

The following levels of protection will be utilized during activities at the Site:

2
o Level C : Concur: __ 2~
The heavy metals bound in soil present a dust hazard only.
. 7
© Level D Concur:
Dust hazard is limited to operations areag/in which contaminated soils are
disturbed. '

Table 5..2 presents the level of protection planned for the completion of individual
task assignments and the specific components of each protective ensemble.
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TABLE 5.2

SPECIFIC LEVELS OF PROTECTION PLANNED FOR THE
TASK ASSIGNMENTS AT THE SITE

LEVEL C Tasks

O Soil Excavation and Load-out

© On-site Air Monitoring

O Soil Sampling '

O All activities within the exclusion zone

LEVEL D Tasks

O Site Setup
O Road Construction

O Trailer Placement

O Utility Hook-up

O Off-site XRF Operations
O Perimeter Air Sampling
O Site Restoration
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6.0 MEDICAL SURVEILLANCE REQUIREMENTS

Medical monitoring programs-are designed to track the physical condition of
employees on a regular basis as well as survey preemployment or baseline conditions
prior to potential exposures. The medical surveillance program is a part of each
employers Health and Safety program.

6.1  Baseline or Preassighment Monitoring

Prior to being assigned to a hazardous or a potentially hazardous activity
involving exposure to toxic materials, employees must receive a preassignment
or baseline physical. The contents of the physical is to be determined by the
employers medical consultant. As suggested by NIOSH/OSHA/USCG/EPA’s
Occupational Safety & Health Guidance Manual for Hazardous Waste Site
Activities, the minimum medical monitoring requirements for work at the Site
is as follows:

- Complete medical and work histories.

- Physical examination.

- Pulmonary function tests (FVC and FEV1).

- Chest X-ray (every 2 years).

- EKG.

Eye examination and visual acuity.
Audiometry.

- Urinalysis.

- Blood chemistry and heavy metals toxicology.

The preassignment physical should categorize employees as fit-for-duty and
able to wear resplratory protection.

6.2  Periodic Monitoring

In addition to a baseline physical, all employees require a periodic physical

within the last 12 months unless the advising physician believes a shorter

interval is appropriate. The employers medical consultant should prescribe an

adequate medical which fulfills OSHA 29 CFR 1910.120 requirements. The
preassignment medical outlined above may be applicable.

All personnel working in contaminated or potentially contaminated area’s at

the Site will verify currency (within 12 months) with respect to medical
monitoring form.
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6.3

6.4

6.5

Site Specific Medical Monitoring

For activities at the Site, the following specific tests will be required prior to
individuals entering the Exclusion Zone or Contamination Reduction Zone.

O No site specific tests required.
Exposure/Injury/Medical Support

As a follow-up to an injury or possible exposure above established exposure
limits, all employees are entitled to and encouraged to seek medical attention
and physical testing. Depending upon the type of exposure, it is critical to
perform follow-up testing within 24-48 hours. It will be up to the employers
medical consultant to advise the type of test required to accurately monitor for
exposure effects.

Exit Physical

At termination of employment or reassignment to an activity or location which
does not represent a risk of exposure to hazardous substances, an employee
shall require an exit physical. If his/her last physical was within the last 6
months, the advising medical consultant has the right to determine adequacy

- and necessity of exit exam.
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7.0

FREQUENCY AND TYPES OF MONITORING/SAMPLING

This section explains the genéral concepts of an air monitoring program and specifies
the surveillance activities that will take place during project completion at the Site.

The purpose of air monitoring is to identify and quantify airborne contaminants in
order to verify and determine the level of worker protection needed. Initial screening
for identification is often qualitative, i.e., the contaminant, or the class to which it
belongs, is demonstrated to be present but the determination of its concentration
(quantification) must await subsequent testing. Two principal approaches are
available for identifying and/or quantifying airborne contaminants:

o]

7.1

The on-site use of du'ect-r&dmg instruments.
Laboratory analysis of air samples obtained by gas samplmg bag, collection
media (i. e., filter, sorbent), and/or wet-contaminant collection methods.

Direct-Reading Monitoring Instruments

Unlike air sampling devices, which are used to collect samples for subsequent
analysis in a laboratory, direct-reading instruments provide information at the
time of sampling, enabling rapid decision-making. Data obtained from the
real-time monitors are used to assure proper selection of personnel protection
equipment, engineering controls, and work practices. Overall, the instruments
provide the user the capability to determine if site personnel are being exposed
to concentrations which exceed exposure limits or action levels for specific
hazardous materials.

Of significant importance, especially during initial entries, is the potential for
IDLH conditions or oxygen deficient atmospheres. Real-time monitors can be
useful in identifying any IDLH conditions, toxic levels of airborne
contaminants, flammable atmospheres, or radioactive hazards. Periodic
monitoring of conditions is critical, especially if exposures may have increased
since initial monitoring or if new site activities have commenced.

Table 7.1. excerpted from Occupational Safety and Health Guidelines for
Hazardous Waste Site Activities, provides an overview of available monitoring
instrumentation and their specific operating parameters.
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TABLE 7.1 SOME DIRECT-READING INSTRUMENTS FOR GENERAL SURVEY

Instrument: Combustible gas indicator (CGI)
Hazard Monitored: Combustible gases and vapors.
Application: Measures the concentration of a combustible gas or vapor.

Detection Method: A filament, usually made of platinum, is heated by burning the
combustible gas of vapor. The increase in heat is measured. Gases and vapors are
ionized in a flame. A current is produced in proportion to the number of carbon
atoms present.

General Care/Maintenance: Recharge or replace battery. Calibrate immediately before
use. S ,

Typical Operating Time: Can be used for as long as the battery lasts, or for the
recommended interval between calibrations, whichever is less.

. Instrument: Flame Ionization Detector (FID) with Gas Chromatography Option.
Example: Foxboro OVA.
Hazard Monitored: Many organic gases and vapors.
Application: In survey mode, detects the concentration of many organic gases and
vapors. In gas chromatography (GC) mode identifies and measures specific '
compounds. In survey mode, all the organic compounds are jonized and detected at
the same time.
In GC mode, volatile species are separated.
General Care/Maintenance: Recharge or replace battery. Monitor fuel and/or
combustion air supply gauges. Perform routine maintenance as described in the
manual. Check for leaks.

Typical Operating Time: 8 hours; 3 hours with strip chart recorder.

Instrument: Portable Infrared (IR) Spectrophotometer
Hazard Monitored: Many gases and vapors.

Application: Measures concentration of many gases and vapors in air. Designed to
quantify one or two component mixtures.
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Detection Method: Passes different frequencies of IR through the sample. The
frequencies absorbed are specific for each compound.

General Care/Maintenance: As specified by manufacturer.

Instrument: Ultraviolet (UV) Photoionization Detector (PID)

Example: HNU.

Hazard Monitored: Mariy organic and some inorganic gases and vapors.

Application: Detects total concentration of many organic and some inorganic gases
and vapors. Some identification of compounds are possible if more than one probe is

measured.

Detection Method: Ionizes molecules using UV radiation; produces a current that is
proportional to the number of ions.

General :Care/Maintenance: Recharge or replace battery. Regularly clean lamp

window. Regularly clean and maintain the instrument and accessories.

Typical Operating Time: 10 hours. 5 hours with strip chart recorder.

Instrument: Direct Reading Colorimetric Indicator Tube

Hazard Measured: Specific gas and vapors.

Application: Measures concentration of specific gases and vapors.

Detection Method: The compound reacts with the indicator chemical in the tube,
producing a stain whose length or color change is propomonal to the compound’s
concentration.

General Cére/Maintenance; Do not use a previously opened tube even if the indicator

chemical is not stained. Check pump for leaks before and after use. Refrigerate before
use to maintain a shelf life of about 2 years. Check expiration date of tubes.

- Calibrate pump volume at least quarterly. Avoid rough handling which may cause

channeling.
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Instrument: Oxygen Meter
Hazard Momtored Oxygen (02)
Application: Measures the percentage of O2 in the air.

Detection Method: Uses an electrochemical sensor to measure the partial pressure of
02 in the air, and converts that reading to O2 concentration.

- General Care/Maintenance: Replace detector cell according to manufacturers

recommendations. Recharge or replace batteries prior to expiration of the specified
interval. If the ambient air is more than 0.5% CO2, replace the detector cell
frequently. _

Typical Operating Time: 8-12 hours.

Instrument: Real Time Aerosol Monitor

Hazard Monitored: Particulates

Application: Measures total particulates in air.

Detection Method: Uses an internal light source. The particulates defract the light
beam and the amount of diffraction is converted into concentration (mg/m3).

General Care/Maintenance: Recharge batteries. Replace desiccant when necessary.

Typical Operating Time: 8-12 hours.

Instrument: Monitox
Hazard Monitored: Gases and Vapors
Application: Measures specific gases and vapors

Detection Method: Electrochemical sensor relatively specific for the chemical species
in question.

General Care/Maintenance: Moisten sponge before use; check the function switch;
change the battery when needed.
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Instruments: Gamma Radiation Survey Instrument

Hazard Monitored: Gamma Radiation

Application: Environmental radiation monitor

Detection Method: Scintillation detector

General Care/Maintenance: Must be calibrated annually at a specxahzed facility.

Typical Operating Time: Can be used for as long as the battery lasts, or for the
recommended interval between calibrations, whichever is less.

7.2

1.3

Air Sampling

After site mitigation activities have commenced, the selective monitoring of
high-risk workers, i.e., those who are closest to the source of contaminant
generation, is essential. Personal monitoring samples will be collected in the .
breathing zone and, if workers are wearing respiratory protective equipment,
outside the facepiece.

Those employees working closest with the source have the highest likelihood
of being exposed to concentrations which exceed established exposure limits.
Representative sampling approaches emphasizing worst case conditions are
acceptable. However, the sampling strategy may change if the operation or
tasks change on-site or if exposures potentially increase.

Off-site air sampling will be conducted to quantify migration of airborne
contaminants off site during removal operations.

Specific Contaminants to be monitored at the Site
The following checklist provides a summary of the contaminants to be

monitored for and frequency/schedule of monitoring. The air sampling
checklist will serve as a site monitoring plan.
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7.4 Site Monitoring and Sampling Program
A. Monitoring Instruments
Real Time Aerosol Monitor

Continuous monitoring .
Locations : Upwind and downwind of site activities
Excavation area

<

Organic Vapor Analyzer/Photoionization Detector

There is no evidence to indicate the presenbe of volatile organic contamination
at the sites. Monitoring for volatile organic contaminants will be conducted if it
is determined that drums have been buried at the site.

Radiation

Radiation surveys will be conducted prior to initiation of activities within the
exclusion zone and each day after the completion of excavation activities.

B. Action Levels
Real Time Aerosol Monitor

~ The following action levels have been established for airborne contaminants at
the sites. Should these action levels be exceeded dust suppression techniques
will be employed to reduce the contaminant concentrations to acceptable levels.
Dust suppression techniques include but are limited to wetting of soils prior to
and during excavation, limiting excavations to periods of light or no winds and
covering soil stockpiles while not in use. If dust suppression techniques are
ineffective operations will cease until dust suppression is achieved. Action
levels may be changed after review of air sampling data results.

Within Exclusion Zone

3x background
Off-site
1.5x background, 100 feet downwind of gxgl_qsign zone
- Organic Vapors |

> 1 unit - upgrade to level C
> 5 units - upgrade to level B
> 500 units - upgrade to level A
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Radiation Meter

> 3x background (0.01-0.02mR/hr) - Use Caution. Dose rate is below
NRC dose rate for a normal 8-hour day.

> 0.5 mR/hr - Radiation dose monitoring is required for continuous, full-
day exposures over this level.

> 1mR/hr - Leave area consult a Radiation Health Physicist
C. Reporting Format |
The results of all site monitoring will be recording in the site logbook.

Air samples will be collected at the initiation of excavation/earth moving
operations and analyzed for the contaminants of concern. The objective of this
sampling is to quantify the potential exposure to airborne contaminants. A
sample will be collected at the work station of the worker anticipated to be -
exposed to the greatest concentration of contaminants. In addition samples will
be collected upwind and downwind of the excavation to quantify the level of
airborne contaminants migrating beyond the limits of the exclusion zone.
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8.0

- SITE CONTROL MEASURES

The following section defines measures and procedures for maintaining site control.
Site control is an essential component in the implementation of the site health and
safety program. '

8.1

8.2

8.3

Buddy System

During all Level B activities or when some conditions present a risk to
personnel, the implementation of a buddy system is mandatory. A buddy system
requires at least two people who work as a team; each looking out for each
other. For example, Level B operations generally require three people.

Site Commupications Plan
Successful communications between field teams and contact with personnel in

the support zone is essential. The following communications systems will be
available during activities at the Site.

o Intrinsically safe radio
o Hand Signals

Signal ' Definition

Hands clutching throat Out of air/cannot breathe
Hands on top of head Need assistance

Thumbs up OK/I am all right/T understand
Thumbs down No/negative

Arms waving upright Send backup support

Grip partners wrist Exit area immediately

Work Zone Definition

The three general work zones established at the Site are the Exclusion Zone,
Contamination Reduction Zone, and Support Zone. Figure 8.1 provides a site
map with the work zones designated on it.

The Exclusion Zone is defined as the area where contamination is either known
or likely to be present, or because of activity, will provide a potential to cause
harm to personnel. Entry into the Exclusion Zone requires the use of personnel
protective equipment,.

The Contamination Reduction Zone is the area where personnel conduct
personal and equipment decontamination. It is essentially a buffer zone between
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8.4

8.5

8.6

contaminated areas and clean areas. Activities to be conducted in this zone will
require personal protection as defined in the decontamination plan. The Support
Zone is situated in clean areas where the chance to encounter hazardous
materials or conditions is minimal. Personal protective equipment is therefore
not required.

Nearest Medical Assistance

Figure 8.2 provides a map of the route to the nearest medical facility which can
provide emergency care for individuals who may experience an injury or
exposure on-site. The route to the hospital should be verified by the HSO, and
should be familiar to all site personnel.

_The following individuals on site have current certification in CPR and/or first

aid:
© Eric Wilson,
C James D. Harkay

Safe Work Practices

Table 8.2 provides a list of standing orders for the Exclusion Zone.

Table 8.3 provides a list of standing orders for the Contamination Reduction
lzizlei.gency Alarm Prdcedures A

The warning signals described in section 10.4 "Evacuation Routes and

Procedures," will be deployed in the event of an emergency. Communication
signals will also be used according to section 8.2.
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FIGURE 8.1
SITE MAP DEPICTING WORK ZONES

[to be included after setup of work zones and support facilities]
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FIGURE 8.2
MAP TO NEAREST HOSPITAL
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TABLE 8.2 STANDING ORDERS FOR EXCLUSION ZONE

No smoking, eating, or drinking in this zone.

No horse play.

No matches or lighters in this zone.

Check-in on entrance to this zone.

Check-out on exit from this zone.

Implement the communications system.

Line of sight must be in position.

Wear the appropnate level of protection as deﬁned in the Safety Plan.

OO0 000O0O0O0
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TABLE 8.3 STANDING ORDERS FOR CONTAMINATION REDUCTION ZONE

No smoking, eating, or drinking in this zone.
No horse play. _

No matches or lighters in this zone.

Wear the appropriate level of protection.

00O0oO
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9.0

DECONTAMINATION PLAN

Table 5.2 lists the tasks and specific levels of protection required for each task.

Consistent with the levels of protection required, the decontamination figure provides - -

a step by step representation of the personnel decontamination process for either level
A, B, or C. These procedures should be modified to suit site conditions and
protective ensembles in use.

9.1

9.2

9.3

9.4

Standard Operating Procedures

Decontamination involves the orderly controlled removal of contaminants.
Standard decontamination sequences are presented in the decontamination figure.
All site personnel should minimize contact with contaminants in order to
minimize the need for extensive decon.

Levels of Decontamination Protection Required for Personnel

The levels of protection required for personnel assisting with decontamination
will be Level D.

The Site Safety Officer is responsible for monitoring decontamination
procedures and determining their effectiveness. :

Equipment Decontamination

Sampling equipment will be decontaminated in accordance with procedures as
defined in the sampling plan. The sequence of decontamination steps required
for non-sampling equipment and heavy machinery is as follows:

o remove all loose dirt and transfer to exclusion zone or waste pile

o wash with steam genny or power washer, collect and retain rinsate
Disposition of Decontamination Wastes

All equipment and solvents used for decontamination shall be decontaminated or
disposed of properly. Commercial laundries or cleaning establishments that

decontaminate protective clothing or equipment shall be informed of the
potentially harmful effects of exposures.
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Step 1
Step 2
Step 3
Step 4
Step 5
Step 6
Step 7
Step 8
Step 9
Step 10
Step 11
Step 12
Step 13
Step 14
Step 15
Step 16
Step 17
Step 18

April 8,

FIGURE 9.1
LEVEL A DECONTAMINATION STEPS

Segregated equipment drop
Boot cover and glove wash
Boot cover and glove rinse

' Tape removal - boot and glove
Boot cover removal
Outer glove removal
Suit/safety boot wash
Suit/safety boot rinse
Safety boot removal
Fully encapsulating suit and hard hat removal
SCBA backpack removal
Inner glove wash
Inner glove rinse
Face piece removal
Inner glove removal
Inner clothing removal
Field wash
Redress
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FIGURE 9.2
LEVEL B DECONTAMINATION STEPS

Step 1 Segregated equipment drop
l Step 2 Boot cover and glove wash
Step 3 Boot cover and glove rinse
Step 4 Tape removal - outer glove and boot
l Step 5 Boot cover removal
Step 6 Outer glove removal
l Step 7 Suit/safety boot wash
Step 8 Suit/SCBA/boot/glove rinse
Step 9 Safety boot removal
I Step 10  SCBA backpack removal
Step 11  Splash suit removal
Step 12 Inner glove wash
l Step 13  Inner glove rinse
Step 14  Face piece removal
| , Step 15  Inner glove removal
l Step 16  Inner clothing removal
Step 17  Field wash
I Step 18  Redress
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FIGURE 9.3
LEVEL C DECONTAMINATION STEPS

Step 1 Segregated equipment drop
Step 2 Tape removal

Step 3 Boot cover removal

Step 4 Outer glove removal

Step 5 Splash suit removal

Step 6 Face piece removal

Step 7  Inner glove removal

Step 8 Field wash (If Applicable)
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FIGURE 9.4
LEVEL D DECONTAMINATION STEPS

Step 1 Remove outer garments (i.e., coveralls)
Step 2 Remove gloves
Step 3 Wash hands and face

'
|
'
|
|
I ,
|
|
'
|
|
|
|
|
|
|
I
‘. |
'
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10.0 EMERGENCY RESPONSE/CONTINGENCY PLAN

This section describes contingencies and emergency planning procedures to be
implemented at the Site. This plan is compatible with local, state and federal disaster
and emergency management plans as appropriate.

10.1

10.2

10.3

Pre-Emergency Planning

During the site briefings held periodically/daily, all employees will be trained
in and reminded of provisions of the emergency response plan, communication
systems, and evacuation routes. Table 10.1 identifies the hazardous conditions
associated with specific site activities. The plan will be reviewed and revised
if necessary, - on a regular basis by the HSO. This will ensure that the plan is
adequate and consistent with prevailing site conditions.

Personnel Roles and Lines of Authority

The Site Supervisor has primary responsibility for responding to and correcting
emergency situations. This includes taking appropriate measure to ensure the
safety of site personrel and the public. Possible actions may involve
evacuation of personnel from the site area, and evacuation of adjacent
residents. He/she is additionally responsible for ensuring that corrective
measures have been implemented, appropriate authorities notified, and
follow-up reports completed. The HSO may be called upon to act on the
behalf of the site supervisor, and will direct responses to any medical
emergency. The individual contractor organizations are responsible for
assisting the project manager in his/her mission within the parameters of their
scope of work. o

The Site Supervisor(s): James D. Harkay.

The HSO is James D. Harkay

Alternates are:

o Eric Wilson

Emergency Recognition/Prevention

Table 3.1 provides a listing of chemical and physical hazards on-site.
Additional hazards as a direct result of site activities are listed in Table 10.1 as
are prevention and control techniques/mechanisms. Personnel will be familiar
with techniques of hazard recognition from preassignment training and site

specific briefings. The HSO is responsible for ensuring that prevention devices
or equipment is available to personnel.
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10.4 Eva0uatioh Routes/Procedures

In the event of an emergency which necessitates an evacuation of the site, the
following alarm procedures will be implemented:

Evacuation alarm notification should be made using three short blasts on the
air horn, supplemented using the hand held radios. All personnel should
evacuate upwind of any activities. Insure that a predetermined location is
identified off-site in case of an emergency, so that all personnel can be
accounted for.

Personnel will be expected to proceed to the closest exit with your buddy, and
mobilize to the safe distance area associated with the evacuation route.
Personnel will remain at that area until the re-entry alarm is sounded or an
authorized individual provides further instructions.

Figure 10.1 provides a map depicting evacuation routes for the site and

immediate area. Also indicated are muster areas and safe distances in the event
of a major incident.
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TABLE 10.1

EMERGENCY RECOGNITION/CONTROL MEASURES

HAZARD PREVENTION/CONTROL

Fire/Explosion Fire Extinguisher

Alarm System/Air Homn

Spill Berms/Dikes
Sorbent Materials

Air Release =~ Water Spray
Alarm System/Air Horn

Evacuation Routes

LOCATION

Crew Trailer & Office
Trailer

Transition Zone & Office
Trailer

Surrounding Diesel Storage
Tank
Decon Trailer

Transition Zone & Office
Trailer
Posted in Transition Zone
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10.5 Emergency Contact/Notification System

The following list provides names and telephone numbers for emergency
contact personnel. In the event of a medical emergency, personnel will take
direction from the HSO and notify the appropnate emergency organization. In
the event of a fire or splll the site supervisor will notify the appropriate local,
state, and federal agencies.

1 - Instructed by Monroe Township Police Department to contact the Pohce in the event of
and Emergency

April 8, 1994 EMERGENCY RESPONSE/CONTINGENCY PLAN [10-4]

l Organization | Contact Telephone
l Ambulance: N/A (609) 728-0800"
Police: Monroe Twp. (609) 728-0800"
l Police Dept.
Fire: Malaga Fire Dept. (609) 728-0800"
l or 911
State Police: NJ State Police - (609) 933-0550
l  Bellmawr Station
| Hospital: Kennedy Memorial Hosp.  (609) 582-2500
l Washington, NJ
| ~ WESTON 24 hr. Hotline | (215) 524-1925
| l (215) 524-1926
l WESTON Medical Emergency Service (800) 229-3674
Poison Control Center _ (800) 942-5969
l Regional EPA: ' (908) 548-8730
l EPA Emergency Response Team (908) 321-6660
State Authority: NJDEPE (609) 426-0799
l National Response Center "~ 800-424-8802
l Center for Disease Control 404-488-4100
l : Chemtrec - 800-424-9555




FIGURE 10.1
EVACUATION ROUTES AND SAFE DISTANCES

[to be included after setup of work zones and support facilities]
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10.6

10.7

10.8

10.9

Emergency Medical Treatment Procedures

Any person who becomes ill or injured in the exclusion zone must be
decontaminated to the maximum extent possible. If the injury or illness is
minor, full decontamination should be completed and first aid administered
prior to transport. If the patient’s condition is serious, at least partial
decontamination should be completed (i.e., complete disrobing of the victim
and redressing in clean coveralls or wrapping in a blanket.) First aid should
be administered while awaiting an ambulance or paramedics. All injuries and
illnesses must immediately be reported to the project manager.

Any person being transported to a clinic or hospital for treatment should take

with them information on the chemical(s) they have been exposed to at the
site. This information is included in Table 3.1.

Any vehicle used to transport contaminated personnel will be treated and

cleaned as necessary.

Fire or Explosion

In the event of a fire or explosion, the local fire department should be

summoned immediately. Upon their arrival, the project manager or designated

alternate will advise the fire commander of the location, nature, and

identification of the hazardous materials on-site.

If it is safe to do so, site personnel may:

o Use fire fighting equipment available on-site to control or extinguish the
fire; and,

o Remove or isolate flammable or other hazardous materials which may
contribute to the fire.

Spill or Leaks

In the event of a spill or a leak, site personnel will:

o Inform their supervisor immediately;

0 Locate the source of the spillage and stop the flow if it can be done safely;
and,

0 Begin containment and recovery of the spilled materials.

Emergency Equipment/Facilities
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Figure 10.2 provides a map of the site and 1dent1ﬁes the location of the
following emergency equipment:

First aid kit

Fire extinguisher
Site telephone
Eye wash
Two-way radio
Air horn '

Q00 O OO0

April 8, 1994 EMERGENCY RESPONSE/CONTINGENCY PLAN [10-7]




| FIGURE 10.2
SITE MAP WITH EMERGENCY EQUIPMENT LOCATED

. [to be included after setup of support facilities] '
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11.0 SPILL CONTAINMENT PROGRAM

The procedures defined in this section comprise the spill containment program in
place for activities at the Site.

O  All drums and containers used during the clean-up shall meet the appropriate
DOT, OSHA, and EPA regulations for the waste that they will contain.

O  Drums and containers shall be inspected and their integrity assured prior to
: being moved. Drums or containers that cannot be inspected before being moved
because of storage conditions, shall be positioned in an accessible location and
inspected prior to further handling. :

'O Operations on site will be organized so as to minimize the amount of drum or
container movement.

o Employees involved in the drum or container operations shall be warned of the
hazards associated with the containers.

©  Where spills, leaks, or ruptures may occur, adequate quantities of spill
containment equipment (absorbent, pillows, etc.) will be stationed in the
immediate area. The spill containment program must be sufficient to contain
and isolate the entire volume of hazardous substances being transferred.

©  Drums or containers that cannot be moved without failure, shall be emptied into
a sound container.

O  Fire extinguishing equipment meeting 29 CFR part 1910. subpart 1 shall be on
hand and ready for use to control fires.
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12.0 HAZARD COMMUNICATION

In order to comply with 29 CFR 1910.1200, Hazard Communication, the following
written Hazard Communication Program has been established. All employees will be
briefed on this program, and have a written copy for review.

A.

CONTAINER LABELING

All containers received on site will be inspected to ensure the following: (1) all
containers will be clearly labeled as to the contents; (2) the appropriate hazard
warnings will be noted; and (3) the name and address of the manufacturer will
be listed.

All secondary containers will be labeled with either an extra copy of the original
manufacturer’s label or with generic labels which have a block for identity and

- blocks for the hazard warning.

MATERIAL SAFETY DATA SHEETS (MSDSs)

Copies of MSDSs for all hazardous chemica_ls known or suspected on site will
be maintained in the work area. MSDSs will be available to all employees for

‘review during each work shift. MSDS’s can be found in Attachment A of this
Health and Safety Plan.

EMPLOYEE TRAINING AND INFORMATION

Prior to starting work, each employee will attend a health and safety orientation
and will receive information and training on the following: (1) an overview of
the requirements contained in the Hazard Communication Standard, 29 CFR
1910.1200; (2) chemicals present in their work place operations; (3) location
and availability of a written hazard program; (4) physical and health effects of
the hazardous chemicals; (5) methods and observation techniques used to
determine the presence or release of hazardous chemicals; (6) how to lessen or
prevent exposure to these hazardous chemicals through usage of control/work
practices and personal protective equipment; (7) emergency procedures to follow
if they are exposed to these chemicals; (8) how to read labels and review
MSDSs to obtain appropriate hazard information; (9) location of MSDS file and
location of hazardous chemical list.
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| Attachment A

Material Safety Data Sheets (MSDS)
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Material Safety Data Sheets Collection:
Genium Publishing Corporation

@ 1145 Catalyn Street Sheet No. 70 |
Schenectady, NY 12303-1836 USA Antimony Metal/Powder
(518) 377-8854.

Issued: 9/80 Revision: A, 11/89
"Section 1. ‘Material Identification.. . . .. e

Antimony Metal/Powder Description: A naturally ing ore found in sulfides, oxides, complex lead, silver, copper,
and mercury sulfides. Prepared in the laboratory by reducing $b,0, with KCN. Used in manufacturing bullets, bearing
metal, hard lead, blackening iron, coating metals, white metal, thermoelectric piles, storage batteries, cable sheaths, type
metal, and alloys (Britannia or Babbitt metal). Pure antimony compounds are used as catalysts in organic synthesis,
abrasives, plasticizers, pigment, and flameproofing compounds; also used in manufacturing paints, enamels, matches,
glass, pharmaceuticals, explosives, and tartar emetic.

Other Designations: Stibium; antimony regulus; Sb; CAS No. 7440-36-0.

Manufacturer: Contact your supplier or distributor. Consult the latest Chemicalweek Buyers’ Guide (Genium ref. 73)
for a suppliers list. .

Rua—x
SRR

“Séction

Antimony, ca 9%

OSHA PEL ACGIH TLV, 1989-90 NIOSH REL, 1987* Toxicity Datat ,

8-hr TWA: 0.5 mg/m’ (as Sb) TLV-TWA: 0.5 mg/m® (as Sb) 10-hr TWA: 0.5 mg/m® Rat, intraperitoneal, LD_: 100 mg/kg

Rat, oral, LD 100 mg/kg

* NIOSH has proposed a 10-hr TWA of 0.5 mg/m® with an action level at 0.25 mg/m®. The TLV was established at a level to prevent irritation and systemic effects.
_tSeeNIOSH. (CC4025000), for additional data with references to toxic effects.

Boiling Point: 2975 °F (1635 °C) “Specific Gravity (H,0 = 1at 39 °F (4 °C)): 6.68 at 77 “F (25 °C)
Melting Point: 1166.9 °F (630.5 *C) Water Solubility: Insoluble :

-| Yapor Pressure: 1 mm Hg at 1627 °F (886 °C) - Mohs Hardness: 3.0t0 3.5
Molecular Weight: 121.76 g/mol

Appearance and Odor: A brittle, flaky, crystalline solid with a lustrous blue-white color; however, a noncrystalline form is also known. The
powder form is dark gray, lustrous.

Autolgnidoifemperatnre Cloud,* 788 °F (420 °C); dust | LEL: Dust cloud explosion, | UEL: None reported
' layer,* 626 °F (330 °C) 0.42 oz/fi

Extinguishing Media: Dry chemical powder.
Unusual Fire or Explosion Hazards: Antimony bulk metal is combustible in air at high temperature. When ignited it burns with a brilliant
flame, giving off dense, white antimony trioxide (5b,0,) fumes. When exposed to heat or ignition sources, powdered antimony is a moderate fire
and explosion hazard, Particle size and dispersion in air determine reactivity. :

Special Fire-fighting Procedures: Wear a self-contained breathing apparatus (SCBA) with a full facepiece operated in the pressure-demand or
positive-pressure mode. Personal protective clothing and eye protection are essential.

* Ninety-one percent of dust goes through a 74-um sieve. A 1.92-J spark can ignite an antimony dust cloud. -

Stability/Polymerization: Antimony metal (bulk) is stable in dry air at room temperature in closed containers. It slowly tarnishes in moist air.
Hazardous polymerization cannot occur. '

Chemical Incompatibilities: Antimony is not very reactive with cold, dilute acids, but it reacts readily with aqua regia and hot, concentrated
sulfuric acid. Powdered antimony* also reacts with hot, concentrated hydrochloric acid (HCI). On contact with acid, it emits toxic antimony
trihydride (SbH,) fumes; electrolysis of acid sulfides and stirred antimony halide yields explosive antimony. Antimony can react vigorously or
violently with oxidizing agents such as nitrate salts, halogens, nitric acid, perchloric acids, chiorine triflucride (CIF,), potassium permanganate
(KMnO,), ammonium nitrate (NH,NO,). bromine trinitride (BN,), bromine trifluoride (BrF,), chlorine manoxide (C10), chlorine trifluoride
(CIF,), potassium ritrate (KNO,), sodium nitrate (NaNO,), and potassium oxide (K,0,). ,

Conditions to Avoid: Nascent hydrogen can react with Sb, or its alloys with Mg or Zn, to form antimony trihydride, & colarless, highly toxic gas
(causing headache, nausea, vomiting, abdominal pain, hemolysis (separation of hemoglobin from red blood corpuscles), hematuria (blood in the
urine), and death) with a disagreeable odor (0.1-ppm TLYV). )

Hazardous Products of Decomposition: Thermal oxidative decomposition of antimany can produce toxic SbH, fames.
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No.70 Antimony Metal/Powder 11/89
Section 6. Health Hazard Data-

| Acute Effects: Acute ingestion may cause violent vomiting, diarthea, slow pulse gnd low blood pressure, shallow breathing, and death.

Carcinogenicity: Neither the NTP, IARC, nor OSHA lists antimony as a carcinogen. However, its ore is a suspected carcinogen in antimony
trioxide production. Antimony wioxide is prepared in-the laboratory by a volatilization process involving antimony trichloride (SbCl,) and water.
Summary of Risks: An irritant to mucous membranes, eyes, and skin. Exposures to dust/powder can caiise eye inflammation (conjunctivitis),
nasal irritation (rhinitis - perforation of the nasal septum), chronic dermatitis ranging from mild rashes to blemishes resembling chicken pox, and
muscle pain and weakness. Some sources refer to antimony as a human poison by an unspecified route. Exposure to mumony may result in
“metal fume fever," a flu-like syndrome with fever, fatigure, cough, and muscle ache.

Medical Conditions Aggravated by Long-Term Exposure: Chronic inhalation of subtoxic doses of dust or fume above the TLV may result in
chemical pneumonia, intraalveolar lipid deposits, liver and cardiac involvement, and possible kidney disease.

Target Organs: Skin, eyés, micous membranes, respiratory system, and cardiovascular system.

Primary Entry: Inhalation (dust and fume), ingestion.

Chronic Effects: Chronic exposures lead to dizziness, dry throat, sleeplessness, anorexia, and nausea.

FIRST AID

Eyes: Flush immeditely, including under the eyelids, gently but thoroughly with flooding amounts of running water for at least 15 min.
Skin: After rinsing affected area with flooding amounts of water, wash it with soap and water,

Inhalation: Remove exposed person to fresh air and support breathing as needed.

Ingestion: Contact physician! Never give anything by mouth to an unconscious or convulsing person. Give 1 to 2 glasses of water to dilute,
although vomiting may be spontaneous after ingestion.

After first aid, get appropriate in-plant, paramedic, or community medical attention and support.

Physldan's Note' If indicated, intravenous gastric lavage chelation therapy with BAL (British Anu-l.ewsne) for 10 days is recommended.

Splll/Leak: Notify safety personnel of powder spills. Small spiﬂs can be removed by vacuuming or wet sweep‘ing to minimize airborne dus;.
Cleanup personnel should use protective equipment.

Disposal: Return scrap metal to your supplier. Unsalvageable waste may be buried in an approved secure landfill. Contact your supplier or a
licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations.

OSHA Designations

Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-1)

EPA Designations

RCRA Hazardous Waste (40 CFR 261.33): Not listed

Listed as a CERCLA Hazardous Substance* (40 CFR 302.4), Reportable Quantity (RQ) 5000 Ib (2270 kg) [* per Clean Water Act, Sec. 307(a)]
SARA Extremely Hazardous Substance (40 CFR 355): Not listed

Listed as a SARA Toxic Chemical (40 CFR 372.65)

Goggles: Wear prnteeuve eyeglasses or chemical safety goggles, per OSHA éye- and face-protection regulations (29 CFR 1910.133).
Respirator: Wear a NIOSH-approved respirator if necessary. Follow OSHA respirator regulations (29 CFR 1910.134). Respirators should be
available for nonroutine or emergency use for concentrations above the TLV: high-efficiency dust respirators for concentrations below 5 mg/m’
and self-contained or air-supplied respirators with full facepiece for concentrations above 5 mg/m?®.

Warning: Axr-punfymg respirators do not protect workers in oxygen-deficient atmospheres.

Other: Wear impervious gloves, boots, aprons, and gauntlets o prevent prolonged or repeated skin contact.

Ventilation: Provide general and local explosion-proof ventilation systems to maintain airborne concentrations below the OSHA PEL standard
(Sec. 2). Local exhaust ventilation is preferred since it prevenits contaminant dispersion into the work area by eliminating it at its source (Genium
ref, 103).

Safety Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washing facilities.
Contaminated Equipment: Never wear contact lenses in the work area: soft lenses may absorb, and all lenses concentrate, irritants, Launder-
contaminated clothing before wearing. Remove this material from your shoes and equipment.

Comments: Never eat, drink, ar smoke in work areas. Practice good personal hygiene after using this material, especially before eating, drinking,
smoking, using the toilet, or applying cosmetics.

Storagekeqnirements:Storemadry.wen-vetmlned.lowﬁremkarea.Avondheatmdduects\mhght.
Engineering Controls: Avoid breathing dust or fumes. Practice good housekeeping and cleariing techniques to prevent dust accumulation and to
minimize airborne particulates. Minimize skin contact by using barrier creams, rubber gloves and aprons, and good personal hygiene. Keep
antimony dust off clothing. Provide preplacement and periodic medical examinations for those workers exposed regularly to antimony, with
emphamondusha.mnwusmmbrmuﬂthewhnmmy cardiac, and reproductive systems. Provide suitable training to those working with
antimony. Monitor the workplace. Keep records.

Transportation Data (49 CFR 172.102)
IMO Shipping Name: Antimony compounds, inorganic, n.o.s.
IMO Hazard Class: 6.1
IMO Label: Poison/St. Andrews Cross (Stow away from foodstuffs)
IMDG Packaging Group: I, I, Il .

MSDS Collection References: 1, 2-12, 24, 26, 27, 31, 37, 38, 41, 81, 84, 87, 89 90, 91, 100, 109

Prepared by: MJ Allison, BS; Industrial Hygiene Review: DJ Wilson, CIH; Medical Review: MJ Hardies, MD
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Sec.

Material Safety Data Sheets Collection:
Genium Publishing Corporation
1145 Catalyn Street Sheet No. 296
- ' _ Schenectady, NY 12303-1836 USA Arsenic and Compounds
- (518)'377-8854
’ - | Issued: 4/90.
Section 1. Material Identification . — o o 31
Arsenic Description: Obtained from flue dust of copper and lead smelters as white arsenic (arsenic trioxide). Reduction ~ R 1 Genium
with charcoal and sublimarion in an N, current yields pure arsenic. Metallic arsenic is used for hardening copper, lead, and IS g 0
alloys; as a doping agent in germanium and silicon solid-state products, special solders, and medicine; and to make 2 5 0 o
gallium arsenide for dipoles and other electronic devices. Arsenic compounds are used in manufacturing ceriain types of 0
glass; in textile printing, tanming, taxidermy, pharmaceuticals, insecticides and fungicides, pigment production, and
antifouling paints; and to control sludge formation in lubricating oils. Arsenic trioxide is the source for 97% of all arsenic gM[g
products.
Other Designations: CAS No. 7440-38-2; arsen; arsenic black; As; gray arsenic; metallic arsenic. o 11'; %
Manufacturér: Contact your supplier or distributor. Consult the latest Chemicaiweek Buyers' Guide™ for a suppliers list PG
' 8

‘PG

Section 2. Ingredients and Occupational Exposure Limits .
Arsenic and soluble compounds, as As

OSHA PEL NIOSH REL, 1987 Toxicity Data: . . o
8-hr TWA: 05 mg/m’,* 0.0] mgy/m**  Ceiling: 0.002 mg/m’ Man, oral, TD,; 76 mg/kg administered intermittently overa 12-year
: period affects the liver (tumors) and blood (hemorrhage)

ACGIH TLYV, 1989-90 : Man, oral: 7857 mg/kg administered over 55 years produces gastrointestinal
TLV-TWA: 0.2 mg/m’ (in the structure or function of the esophagus), blood (hemorrhage), and
, skin and appendage (dermatitis) changes '
Rat, oral, TC, ; 605 g/kg administered to a 35-week pregnant rat affects
» Organic compounds. fertility (pre- and post-implantation mortality)
1 Inorganic compounds.

$ See NIOSH, RTECS (CGQ525000), for additional mutative, reproductive, tumorigenic, and toxicity data

| Section 3. Physical Data®

"

Boiling Point: sublimes at 1134 ‘E/612°C Atomic Weight: 74.92
Melting Point: 1497 “F/814 °C ' Density: 5.724 at57 ‘F/14°C
Vapor Pressure: 1 mm at 702 "F/372 "C (sublimes) Water Solubility: Insolublet

Appearance and Odor: A brittle, crystallive, silvery o black metalloid. Odoriess.

* This data pertains to arsenic only.
+ Arsenicis soluble in nitric acid (HNO,).

Section 4. Fire and Explosion Data -

Flash Point: None reported | Autoigaition Temperatnrc: None reported | LEL: None reported | UEL: None reported

Extinguishing Media: Use dry chemical, CO,, water spray, or foam to fight fires.

Unusual Fire or Explosion Hazards: Flammable and slightly explosive in the form of dust when exposed to heat or flame.

Special Fire-fighting Procedures: Since fire may produce toxic fumes, wear a self-contained breathing apparatus (SCBA) with a full facepiece
operated in the pressure-demand or positive-pressure mode. Be aware of rundff from fire control methods. Do not relesse to sewers or waterways.

-

Stability/Polymerization: Arsenic is stable at room temperature in closed containers under normal storage and handling conditions.
polymerization cannot occur. . '
Chemical Incompatibilities: Arsenic can react vigarously on contact with powerful oxidizers such as bromates, peroxides, chiorates, iodates,
lithium, silver nitrate, potassium nitrate, potassium permanganate, and chromium (V1) oxide. This material is also incompatible with halogens,
bromine azide, palladium, dirubidium acetylide, zinc, and platinum.
LHmrdonsProductsomeeomposmun:1'numxoximvedeem_nposi:ionofc-nditseom::om'ldsptv‘tlmtin'imﬁnsorlaoisomsxa.se--
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I No. 296 Arsenic and Compounds  4/90
Section 6. Heaith Ha Hazard Data

Carcinogenicity: The IARC, NTP, and OSHA list arsenic as a human carcinogen (Group 1). Tkus evaluation applies o arsenic and arsenic com-
pounds as a whole, and not nemsanlv to all individual chemicals within the group. Studies report that both the trivaient and pentavaient
compounds are srongly mghcared as causes of skin, ung, and. lvmpham: cancers. Experimental studics have shown that arsenic has tmor™ "P‘
and feratogenic effects ' | animals.
Summary of Risks: Arsenic compounds are irritants of the skin, mucoils membranes, and eyes. The moist mucous membranes are MOSt S& waev~
1o irritation. Prolonged contact resuits in local hyperemia (blood congestion) and later vesictiar or pustlar eruption. g;germal carcigoma 1s 2
reported risk of exposure. Peripheral neuropathy (d E egenerative state of the nervous system) is common after acule or chyonic arsenic poisoning.
Symptoms include decreased sensation to touch, pmpnck, and temperature; loss of vibration sense; and profound muscle weakness and wasting.
Other comlications of acute and chronic arsenic poisoning are encephalopathy (alterations of brain structure) and toxic delirium. ¢
Medical Conditions vated by Long-Term Exposure: Damage to rhe liver, nervous, and hemalapoxenc (responsible for the formation 0
blood or blood cells in the body) sysrexn may be permanent. Puimonary and lymphanc cancer may also
Target Organs: Liver, kidneys, skin, lungs, lymphatic system.
ary Entry Routes: mgestion of dust and fumes, vxa skin absorption. ci-
Acute Eﬂecs. Acute industrial intoXication is more likely to arise inhalation of arsine. However, with cormsive arsenical vapors, conjun:
vitis, eyelid edema, and even corneal erosion may result. {nhalanon may resuit in pasal ixritarion with perforation of the sepum, cough, chest
ain, hoarseness, pharyngitis, and inflammation of the mouth. If ingested, metallic or garlic taste, intense thirst, naiisea, vomiting, abd%mmaldelapan.
iarrhea, and cszovascular arrhythmias (heartbeat mzulannes) may occur. Symptoms generally occur within 30 minutes, but may be delay!
for several hours if ingested with food. Acure poisoning may result in acute hemblysis (breakdown of red blood celis). )
cEffecs-Chmmcsymmomsmcludcwexgmloss.hmloss,nansa,anddmh altemanngwuhconsnpanon,palmm' mgantar ¢
ses (thickening of the corneous layer of skin on paims and soles of feet), and skin eruptions, and ammation O|
the nervisIlD Leukemia, bone marrow depression, or aplastic anemia (dysfunctioning of blood-formmg organs) may occur afrer chmmc exposure.

Flush immediately, including under the eyelids, gently but thoroughly with flooding amounts of water for at least 15 min.
Szn: qucldvrcmovecznxammamdcl Aﬁcrnn%mgy ecwdshnw!dxﬂnodmgamoumsof x."mv;l‘a?nxtwn.l'lscapandwau:x'
Inhalation: Remove exposed person to air and support brmm necded. f
Ingestion: Never give anything by mouth t an unconscious or con gpexson.lfmgesled,haveacmcwuspemondrmkltoZglasseso
water, glr:tn gg’uce repeated r‘;:min ll:ul vomit 1:&:.1“1' edical

t & te in- ; ranm or community m:

Physidan' Notg:. lf”mp p twocc’!oses of Ipecac, consider s;lsp&o lavage. Monitor urine arsenic level. Alkalinization of urine
mayhelppreventdxsposmonofredcellbreakdownpmdummmalmbularce . If acute exposure is si l?mamtam high urine output and
monilor volume stati, preferably with central venous pressure line, Abdominal x-nys should be done routinely for all ingestons. Chelation
therapy with BAL, followed by n-pemcillamme is recommended, but specific dosing guidelines are not clearly establish

Section 7.’ Spill, Leak, and Disposal Procedures: 8 - |

Spill/Leak: Notify safety personnel of spill, evacuate all unmecessary personnel, remo all sources, and provide adequate
ventilation. Clegyup peerstyonnel should protect against dust inhalation and contact with skin ﬁ 10013 S With aclean shovel,
Scoop matenalDo into a l‘e:asem dry container: dnmas!,ﬂ cover, Absorb uid mhcab I:’C!%HA sand or noncombdlgstél:k 1910m120) and place in disposal
containers. Do notre 0 OF WaleTw: ow re .. .
gp 2 Contactyour supph:rsewc;(rsi licensed couuu:ﬁ?t;'m' detaﬂeg ) W Federal, state, and Jocal regulations.
RCRAHamdous Waste (40 CFR 261.33 Not listed Contamnm 9 CFR 1910.1000, Subpart Z): Nat Ii
CLAHamdo( )T(40CFR307.4),Rm QAnnmy M (2 ]’l
(}& 11b(0.454kg)[1’puC1eanWat=rAct,Sec.307 a), Air Séc. 112 LR
ARX C(I-'RCFR 5 ) ' -
Listedasa$S Toxic Chemn:al (40 372.65)
* Designaticns for arsenic only.

ihﬂedamcameompmﬁs(uﬂ).

iective eyeglasses or chemical safety [ eye- and face-protection regulations (29 CFR 1910.133).
lnr'Fo wOSHAyrgpntorm ¢ cr-i"ﬁ’m Zmd.xfary,weanN‘IOSHappmvedrespnmr For emergency or
nroutine operations (cleanm, spxlls,mctorvuu]s,or wearan
Wmm%m-pmfymgrespmm pmtectworkmmo
8m’eﬁli;tl umvidc eng'l:l‘:'dmu lmwn-pmomd sa}mﬂeuul:mn ukm maintain airborne concentrations below the OSHA PELs, ACGIH
entilation: systems
mlséandm%%}l (Sec. 2). Local e; anmmmx:mnmzwmnmememm
source.

Safety Stations: Make available in the work area yewash stations, safety/quick-drench showers, and washing facilities.
Congmlg:ted Equipme:;.d Neverwearcomact gewotkmsoftlens;lymy absorb, and all lenses concentrate, irritants. Remove this
material from your shoes and equipment. Launder clothing bef

Comments: Never eat, drink, or smoke in work areas. Prmﬂcegoodpmnﬂhy%mgﬂmmahupemﬂybefmeemg,dmhng.
smnhng.usxngmetgﬂ;e!.orapplygimm

[ Storage R Requiranents: Smulmd,pmperlylabeled.mmml, well-ventilated area away fmmallmcompan'blc materals (Sec. 5)

and heat and ignition sources. Protect containers from physical damage.

EnglneerlngConlrols:Avoxdmwwofmmmmmwewmmmmhmmmmm

ing procedures. Use only with adequate veatilation and appropriate personal protective gear. Institute a respiratory protection program with

training, maintenance, inspection, and evaluation. All engineering systems should be of maximum explosion-proof design and electrically

grounded and bonded. Provide preplacement and annual physical examination with emphasis on the skin, respiratory system, and blood.
Transportation Data (49 CFR 172.101, .102)

DOT Shipping Name: Arsenic, solid IMO Shipping Name: Arsenic, metailic

DOT Hazard Class: Poison B IMO Hazard Class: 6.1

ID No.: UN1558 - . IMO Labek: Poiscn

DOT Label: Poison IMDG Packaging Group: I ; B

DOT Packaging Requirements: 173.366 ID No.: UN1558 l i e

| DOT Packaging Exceptions: 173.364 ‘ R

[ MSDS Collection References: 7, 26, 38, 53, 73, 85, 87, 88, 89, 100, 103, 109, 123, 124, 125, 127, 130, 136, 138 , =
by'MJAlllson.BS Industrial H; Review:DJWﬂmClH.MedlanevierMJHm MD ™

Capyright © 1990 by Genloea Pablishing Comonsion. Aty sommomenl or reprodaction withou e publisher's parmissios ¢ probibiind. Juigzmants s 1 the seksbiity of ioformstion hevein for the parcheser’s parpases -
-ﬁﬁwm:-wmmm;wwmﬂ—
nm-bh_ywdﬂmh#-.mumuhmdhn
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Material Safety Data Sheets Collection:

Genium Publishing Corporation
1145 Catalyn Street Sheet No. 297
Schenectady, NY 12303-1836 USA Barium and Compounds
(518) 377-8854
Issued: 4/90

Secon T Material Heniihiation

. 31
Barium and Compounds Description: Produced by reducing barium oxide with aluminum or silicon in a vacuum at high R Genjum
temperamre. The minerais barite (BaSO,) and witherite (BaCO,) are the primary sources of barium. Used as Jubricant for IS o
anode rowrs in X-ray tbes; a deoxidizer for copper; an extender in paints; a loader for paper, soap, rubber, and linoleam; X o o
a carrier for radium; a fire extinguisher for uranium or plutonium fires; a rodenticide; 2 stabilizer and mold lubricant in the 0
rubber and plastics industries; a flux for magnesium alloys; geger alloys in vacuum tubes; and in spark-plug alloys and

Frary's metal. Important barium compounds include carbonate (ceramics, rodenticide), sulfate (pigment and filler), HMIS

hydroxide (water treatment, ceramics), mtrate (pyrotechnics), chloride (chemicals), chromate (pigments), oxide (lubri- g
R

LN WN

cants), and peroxide (bleach).
Other Designations: CAS No. 7440-39-3; Ba. » . R
Manufacturer: Contact your supplier or diswributor. Consult the latest Chemicaiweek Buyers’ Guide™ fora ;upplms list

LR A SYN

PPG
* Sec. 8

‘Section 2. Ingredients and Occupational Exposure LiinitS"'

Barium, ca 100%
OSHA PEL "-*  NIOSH REL, 1987 Toxld?y Data®
8-hr TWA: 0.5 mg/m’ (Barium, soluble compounds, as Ba) . None established None Jisted

ACGIH TLV, 1989-90
TLV-TWA: 0.5 mg/m’ (Barium, soluble compounds, as Ba)

~N

|

 Decti ical Data® i
* { Boiling Point: 2984 “F/1640 C Molecular Weight: 137.33 g/mol _
ilng Point: 1337 °F/725 °C _ Specific Gravity (H,0 = 1 at 39 °F/4 °C): 3.51 at 68 ‘F20°C

e ﬁmmbmmm.Buium'nemmlymﬁvemdmmxIﬂywithhabgmandmmniﬂ.Bniumcomponndsmnotasru:ﬁveu
) '“"‘rh!mllbnﬁnm. See MSDSs 40, 119, 132, 173, 181, and 251 for specific chemical incompatibilities.

" | expiosion hazand exists if the free metal is exposed to moist air ar cold water because hydrogen is liberated.

* Momitor RTECS (CQ8370000), for additional future data.

“Vapor Pressure: 10 mm Hg at 1920 F/1049 °C Water Solubility: Insoluble

Appesarauce and Odor: A silver white metal that is slightly lustrous and somewhat malleable.
Comment: Barium has a distinctive property of absorbing gases.

* Physcial data are for barium only.

Sectiond. Fire and Explosion Data~~ e R
Flash Point: None reported ™~ | Autoignition Temperature: None reporied | LEL: None reported | UEL:

Extinguishing Media: Do nar use water or foam. For small fires, use dry chemical, soda ash, lime, or sand. For large fires, withdraw from area
and let fire burn. : ; .

Uniusual Fire or Explosion Hazards: In the powder form, barium is flammable at room temperature. It is also explosive in the form of dust when
exposed 1o heat, flame, or by chemical reaction. The chiorate, peroxide, and nitrate compounds are reactive and may preseut fire hazards in
storage and use. _ » A . )
Special Fire-fighting Procedures: Since fire may produce toxic fiumes, wear a self-contained breathing apparatus (SCBA) with a full facepiece
operated in the pressure-demand or positive-pressure mode and fully encapsulating suit. Barium may ignite itself if exposed to air. Be aware of
runoff from fire control methods. Do not release to sewers or waterways.

Stability/Polymerization: Barium is stable at room temperature under special storage aod handling conditions (Sec. 9). If the free metal is
exposed o air, an explosion hazard exists because hydrogen is liberated. Barium compounds are mare stable than elemental barium. Hazardous
polymerization canmot occur.

Chemieal Incompatibilities: Barium reacts violently with water, carbon tetrachloride, trichloroethylene, flucrotrichioromethane, and tetrachlo-
rocthylene. This material is incompatible with acids, trichloroethylene and water, trichlorotrifluoroethane, 1,1,2-trichioro trifluoro ethane, and

Conditions to Avoid: Avoid heating barium in hydrogen to about 392 “F/200 *C since it reacts violently and forms barium hydride (Bal,). An

) . - e mn e e R . a

Copyrigit © 1990 Genlem: Carparion. .
Any consnercial we of reproduction withost the publisher's permissinn is prohibied.
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[Section 6. Health Hazard Data ‘
Carcinogenicity: Although the NTP, IARC, and OSHA do not list barium as 2 carcinogen, the IARC lists barium chromate (V1) as a carcinoge.
Summary of Risks: Barium presents mainiy an expiosion hazard. However, soluble compounds of barium by the oral route are l'ug:‘llgw AJR
the fatal dose of the chloride has been stated to be 0.8 to 0.9 g. Death mav occur from a few hours to a few days. The soluble bariu e
exert.a profound effect on skeletal, arterial, intestinal, bronchial, and particularly cardiac muscle. Effects on the hematopoielic systeit,,  puaisitov *
for the formation of bload or biood cells in the living body) and the cerebrai cortex are aiso noted. Poisoning may also occur if the‘dust of solu'b'.»
compounds is inhaled. Certain cofnpounds of barium are irritants of the skin, eyes, and mucous membranes. Barium oxide and b‘anuxg hydroxide, 1
strongly alkaline in aqueous solution, cause severe skin irritation and burns of the eve. Inhaiation of insoluble barium produces a benign pneumo-

coniosis (baritosis). The haif-life of barium in bone has been estimated at 50 days. :

Medical Conditions Aggravated by Long-Term Exposure: None reported.

Target Organs: Skin, eyes, mucous membranes, lung, heart.

Primary Entry Rontes: Inhalation of dust or fumie, ingestion, skin or eye contact.

Acute Effects: Systemic absorption from ingestion causes gastroenteritis (inflammation of the stomach lining and the intestines), slow pulse rae

(heart may stop while contracting), muscle spasm, and hypokalemia (potassium deficiency in the blood): Inhalation causes coughing, bml?clnal

frritation, and pneumocomiosis. Contact with soluble salts causes dermatitis, irritation of the eyes and mucous membranes, and burns. During .

radiological examination, inraperitoneal (in the abdomen) or intrathoracic (in the chest) barium sulfate contamination resulting from a complica-

tion rapuire may cause a significant mflammatory respounse.

Chronic Effects: Although baritosis (caused by inhaling barium sulfate) produces nodular opacities on chest X-rays, there is no evidence of

clinical illness or bodily dysfunction.

FIRST AID

Eyes: Flush immediately, including under the eyelids, gently but thoroughly with flooding amounts of running Water for at ieast 15 min.

Skin: Quickiy remove contaminated clothing. After rinsing affected skin with flooding amounts of water, wash it with soap and water.

Inhaiation: Remove exposed person to fresh air apd support breathing as needed. :

Ingestion: Never give anything by mouth o an unconscious or convulsing person. If ingested, have a conscious person drink 1 to 2 glasses of

water, then induce vomiting.

After first aid, et appropriate in-piant, panmedlc., or community medical support.

Physician’s Note: Consider using calcium gluconate for muscular spasms. Consider gastic lavage followed by saline catharsis if soluble barium

compounds are mgesmd. Insntme cardiac mnnonng for all sxgm.ficant mgmom of soluble barium salts.

—

Spill/L ill/Leak.Nonfysafe penmnzlofspm.m:imlvshutoﬁallheatand mmmmmdevmmhawdmm
x& Smtecugmstd?n and contact with shn.eyu,mdmucougmbm&hmndryspﬁk,useulemshovelwl&_

m:oaclean.dryconmncwxd:aeover!-'on e dry spill, cover with a plastic sheet to minimize "‘"F“—
Wwith sand or other noncombustible material and place in al containers. Follow applicable OSHA regulations (29 CFR 1 10.

ston.L Contactyour supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local bl
EP. : OSHA Destgnations *

RCRA Hmdous ‘Waste (40 CFR 261.33): Not listed Listed as an Air Contaminant (29 CFR 1910.1000, Table Z—l)
CERCLA Hazardous Substance (40 CFR 302.4): Not listed

SARA Extremeiy Hazardous Substance (40 355): Not listed
I..medasaSARAToxchhemmal(atOCFRWZGS)

:Section 8. Special Protection Data: = -~ = .

Goggles: Wear protective eyegiasses or chemical safety goggies, OSHAc and face-; wcuonmgulanons (29 CFR 1910. 133)
Respirator: Follow OSHA respirator regulations (29 10.1p3e4r) and, if nx:usary wem NIOSH-approved respirator. For emergency or
nonroutine operations (cleaning spxlls, reactor vessels, or storage tanks), wear an SCBA. ,

: nrnln& Air-purifying respirators do not protect workers in ox geu-deﬁaemamsphaes.

Other: boou.mns,mdgmuenmpreven: contact,

Ventilation: Provide general and local explosion-proof ventilaiion systems to maintain airborne concentrations below OSHA PEL and ACGIH
TLYV (Sec. 2). Local exhanst ventilation is preferred since it prevents contaminant dispersion into the work area by controlling it at its source.(®
Safety Stations: Make available in the work area emergency eyewish stations, safety/quick-drench showers, and washing facilities.
Contaminated Equipment: Never wear contact lenses in the work area: soft lenses may absorb, and al lenses concentrate, irritants. Remove this
material from your shoes mdequtpmentlmdereuntmmuedcloﬂmgbefmwemg.

Comments: Never eat, drink, or smoke in work areas. Pracncegoodpersonalhygxeneafterusmg this material, especmny before eating, drinking,
nmhng unng the to:let, or npplymg eosmeuc;

‘Desgnanm forbanum only

Sst:crage Reqntrements: Smmdermmgas, peuoleum, oroxygeu-free hqmdmacool, dry, well-venulamdmaawayfmmanmcompaﬁbla‘
(Sec. 5).
Engineering Controls: Barium metal itself presents mainly an explosion hazard. All engineering systems should be of maximum explosion-proof
design and electrically grounded and bonded. Usc nonsparking tools. Proper storage is essential. Avoid dust inhalation and skin, eye, and mucous
mmmemmupmshouldbeendosedmwmethvmuhnonmmnedmkeepmcdmmmmbebwthemmnded
hvmkxuugoodpmnﬂhygmmdhous&eq;mgpmdm Preemployment and periodic medical examinations should be given to
workers exposed to barite dust. Prevent exposing individuals with respiratory disorders.

Transportation Data (49 CFR 172.102)
IMO Shipping Name: Barium alloys, pyrophoric ’
IMO Hazard Class: 4.2 , ‘
IMO Label: Spontaneousiy combustible *_(;"'- L
IMDG Packaging Group: II ) h
ID No: UN1854 . ' T Ag s
MSDS Collection References: 7, 26, 38, 73, 85, 87, 89, 100, 103, 109, 123, 124, 126, 127, 133, 136 138, 139 T
PreparedbrMAlhson,BS lndnsu'iall{yg:-ekcvuw'DJWilson. ,Medmlkemw-WSﬂvummMD "‘I

;ﬁmemwwmum --mmuww--umuwuhﬁm
mecxarily e parchese's respamibiity.. Wm-unumunmmm.mmmm emumes
m--hm-mdﬁﬂnﬁhm- s porchaser's inttnded purposs ar for consaquences of s mse.
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Material Safety Data Sheet ; No
from Genium's Reference Collection CADMIUM
(.‘xm'cnum1 ﬂlé)lésh:alng Cgrpor'ation ’ (Revision C) )
\ alayn Street _ Issued: September 1977
' Schenectal(c?;,sl‘f;‘lﬁgg;;lSSG USA cenum pususHing corP. | Revised: November 1988

‘SECTION - 1...MATERIAL.. IDENTIFICATION:
Material Name: CADMIUM -

Description (Origin/Uses): Used in electropiating other metals; in dentistry; in alloys; in nickel-cadmium
batteries; and in reactor control rods.

Other Designations: Cd; CAS No. 7440-43-9

Manufacturer: Contact your supplier or distributor. Consuit the latest edition of the Chemicaiweek
Buyers’ Guide (Genium ref. 73) for a list of suppliers.

SECT

SELBREAS No. 744043.9, ca 100% . ACGIH TLVs, 1988-89

8-Hr TWA: 0.1 mg/m? (Cd Fume) TLV-TWA: 0.05 mg/m* (Cadmium Dusts and Salts, as Cd)
Ceiling: 0.3 mg/m? (Cd Fume) - : TLV-Ceiling: 0.05 mg/m® (Cadxpxum Qxxde Fumc,.as Cd)
8-Hr TWA: 0.2 mg/m* (Cd Dust) TLV-TWA: 0.05 mg/m® (Cadmium Oxide Production)
Ceilingv: 0.6 mg/m’ (Cd Dust) Tﬂxidty Data**

ACGIH NIC,* 1988-89 : Human, Inhalation, LC, : 39 mg/m’ (20 Minutes)

TLV-TWA: 0.01 mg/m* (Cadmium and Compounds, as Cd)
ACGIH A2, Suspected Human Carcinogen

*Notice of Intended Changes, Genium reference 116, P- 39. .
**See NIOSH, RTECS (EU9800000), for additional data referring to reproductive, tamorigenic, and mutagenic effects.

i
I
i
i
]
]
1
i
]
i
i
i
i
I
i
i
I

(67°C) o Molecular Welght: 112 Grams/Mole

Melting Point: 610°F (321°C) Solublility in Water (%): Insoluble

Vapor Pressure: 0.095 Torr at 610°F (321°C) Specific Gravity (H,0 = 1): 8.642

Appearance and Odor: A soft, blue white, malleable, lustrous metal that can be cut easily with a knife; odorless. . )
Comments: Cadmium has a significant vapor pressure of 0.000021 torr (corresponding to 0.12 mg/m®) at 315°F (157°C). Heating this metal
without using correct engineering controls and/or personal protective
SECTION 4. FIRE AND EXPLOSIO A
Flash Point and Method* | Autoignition Temperature*

—

Extinguishing Media: *Cadmium metal burns readily in air if it is heated. As with most metals, the reactivity/dust-cloud-explosion hazard
increases as the cadmium metal becomes more finely divided. In fact, finely divided, powdered cadmium metal can be pymphonc (it bums
spontaneously in air without any source of ignition). Carbon dioxide, dry chemical, or sand are recommended extinguishing agents for
cadmium fires. Unusual Fire or Explosion Hazards: Cadmium dust can explode during a fire. Massive cadmium metal does not present
this potential explosion hazard; however, certain work operations such as grinding, welding, or cutting, can pmduce dust made of finely
divided cadmium particles. Warning: Do not create a dust cloud of cadmium particles, especially during cutting, grinding, or welding
operations. Special Fire-fighting Procedures: Wear a self-contained breathing apparatis (SCBA) with a full facepiece operated in the
pressure-demand or positive-pressure mode. :

Stability/Polymerization: Cadmium is stable in closed containers during routine operations, Hazardois polymerization cannot occur.
Chemical Incompatibilities: Cadmium reacts dangerously with ammonium nitrate, hydrazoic acid, tellurium, and zinc (Geniam ref, 84).
Conditions to Avoid: Avoid all exposire to sources of ignition and to incompatible chemicals. Hazardous Products of Deeanpod- .
tion: When heated, which is likely during fires and work operations such as welding and machining, cadmium metal can decompose into

metal fume and cadmium oxide fume.
Carcinogenicity: The ACGIH classifies cadmium and its compounds as suspected human carcinogens (group A2); the IARC lists them
as probable human carcinogens (group 2B); and the NTP classifies them as anticipated human carcinogeas (group b). Summary of
Risks: Heating cadmium metal produces intensely irritating cadmium metal fume. The acute effects of its excessive inhalation, which )
include severe tracheobronchitis, pneumonitis, and pulmonary edema, are life threatening and are usually delayed for several hours; their
mortality rate is about 20%. Nonfatal pneumonitis has resulted from exposure to 0.5 to 2.5 mg/m?; a fatality has been reported for five hours’
- exposure-at 9 mg/m’ and for 1 hotir's exposure at 40 to 50 mg/m?. There is no warning discomfort or immediate irritation from exposure to
) cadmium fume. Acute guuoenmiﬁsandxymptomsofmemlfumefevermassociatedwiﬂaemlowuacm“xpomSym_pmofm
overexpasure include excessive salivation, a dry, buming throat; headache; aching muscles; coughing; chest tightness and PpaIn; nanLes; -

chills, and fever chills; and fever, Medical Conditions Aggravated by Long-Term Exposure: None reported. Target Organss::Skin eyes, |
Tespiratory system, kidneys, and blood. Primary Entry: Inhalation, skin contact. Acute Effects: See Summary of Risks, above:Clifonie-» § -
Effects: WMMWMWMMMMWMWMMWam:a. B
nonhyperuophicemphymwhhmwiﬂxonmﬂmbularinjnry, mmpmbdbymeminaryexmﬁmofapmteinwiﬂnmleq}gmlﬁ :

L N N L
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SECTION 6. HEALTH HAZARD INFORMATION cont.

of 20, 000 to 30,000. This protein is itself a sign of early but reversible chronic poisoning. (Possible chromosomal aberrauons and decreased
birth weight among babies of women exposed to cadmium have been noted.) Danger: Continued overexposure from inhalation causes irre-
versible renal tubular damage. Cancer, anemia, eosinophilia, anosmia, chronic rhinitis, yellowed teeth, and bone changes have been reported.
Bone pain in the ribs, backbone, and femur is common; disorders of calcium metabolism develop; and kidney stones and pilmonary fibrosis
have been described. FIRST AID: Eyes. Immediately flush eyes, including under the eyelids, gently but thoroughly with flooding amounts
of ranning water for at least 15 minutes. Skin, Rinse the affected area with flooding amounts of water, then wash it with soap and water.
Inhalation. Remove the exposed person to fresh air; restore and/or support his or her breathing as needed. Have qualified medical personnel
administer axygen as required. Ingestion. If a physician is not readily available, give the exposed person 2 to 3 glasses of water 1 drink and
indtice Voriting. A physician may administer a gastric lavage followed by saline catharsis, Comments: A comprehensive medical program
is advised for those who work with cadmium or its compounds. This should include chest X rays and forced-vital-capacity tests. Get med-
ical hetp (in plant, paramedic, community) for all exposures. Seek prompt medical assistance for further treatment, observation, and
support after first aid. Note to Physician Chelation therapy may be useful in treatment; calcium disodium edetate and pencillamine are rec-
ommended. Dimercaprol (BAL) is not recommended because of reponed renal tox:cxty of the cadmium-BAL complex

 SECTION:

SpilVLeak: Notify safety personnel, evacuate unnecessary personnel, eliminate. all sources of xgmuon mmedmely, and prowde adequate
ventilation. Cleanup procedures must not create dusty conditions. Pick up the spilled material using vacuiiming, mopping, or wet-sweeping
techniques. Cleanup personnel need protection against inhalation of dust and fume (see-sect. 8). Waste Disposal: Contact your supplier or a
. licensed contractor for detailed recommendations. Follow Federal, state, and local regulations. Concentrated solutions of cadmium waste can
be precipitated with lime and collected by filtration. Effluent should be ueated as needed to reduce the concentration of the cadmium to a
level that is within reguiatory compliance limits.

OSHA Designations

Listed as an Air Contaminant (29 CFR 1910.1000 Subpan Z).
EPA Deslgnations (40 CFR 302.

RCRA Hazardous Waste, No. D006 (40 CFR 261 24 [Characteristic of EP toxicity]) '
CERCLA Hazardous Substance, Reportable Quantity: 11b (o 454 kg), per the Clean Water Act (CWA), § 307 (a).

Gogglec‘ Always wear protecuve eyeglasses or chenncal safety goggles Where 0y lashmg of d cadmmm solution is possible, wear a full face
shield. Follow OSHA eye- and face-protection regulations (29 CFR 1910.133). Respirator: Use a NIOSH-approved respirator per Genium
reference 88 for the maximum-use concentrations and/or the exposure limits cited in section 2. Follow OSHA respirator regulations (29 CFR
1910.134). For emergency or nonroutine operations (spills or cleaning reactor vessels and storage tanks), wear an SCBA. Warning: Air-
purifying respirators will not protect workers in oxygen-deficient atmospheres. Other: Wear imipervious gloves, boots, aprons, and gaunt-
lets, to prevent prolonged or repeated skin contact with this material. Ventilation: Install and operate general and local maximum explosion-
proof ventilation systems powerful enough to maintain airbome levels of cadmium below the OSHA PEL cited in section 2. Local exhaust
ventilation is preferred because it prevents dispersion of the contaminant into the general work area by eliminating it at its source. Consuit the |
latest edition of Genium reference 103 for detailed recommmedations. Safety Stations: Make emergency eyewash stations, safety/quick-
drench showers, and washing facilities available in work areas. Contaminated Equlpment. Contact lenses pose a special hazard; soft lenses
may absorb irritants, and all lenses concentrate them. Do not wear contact lenses in any work area. Remove contaminated clothing and
launder it before wearing it again; clean this material from your shoes and equipment. Do not wear work clothes home. Comments: Practice
good personal hygiene; always wash tlmroughly after using this materidl 4nd before eating, drinking, smoking, using the toilet, or applying
cosmetics. Keep it off your clothmg and equipment. Avoid transferring it from your hands to your mouth while eating, drinking, or smoking.
Do not eat, drink, or smoke in any work area. Do not inhale cadmium fume. Do not expose individuals with lung, liver, kidney, and blood
axlments to cadmmm until such exposuxe is ap proved by‘ a phys‘ici_‘an

StorageISegregatlon. Store cadmmm in closed contamers in a cool, dry well-venl:lated area away from sources of ignition and strong
oxidizers. Protect containers from physical damage. Avoid storage situations where corrosion can occur. Keep powdered cadmium in
closed containers; prevent the airborne dispersion of powdered cadmiim. Engineering Controls: Make sure all engineering systems
(production, transportation) are of maximum explosion-proof design. Ground and bond all containers, pipelines, etc., used in shipping,
transferring, reacting, producing, and sampling operations to prevent static sparks. Other Precautions: The toxic effects of cadmiiurh are
influenced by the presence or absence of other elements such as zinc and selenium. If these materials are present in the workplace, careful
evaluation of any exposure to cadmium is required to uniderstand any contributing factors. .
Hazardous Materials Table (49 CFR.172.101): Not Listed

Optional Hazardous Materials Table (49 CFR 172:102)

ID No. UN2570
IMO Shipping Name: Cadmium Compounds

IMO Hazard Class: 6.1
IMO Labels: Poison or Saint Andrew’s Cross.(X)*

*Harmful-Stow away from Foodstuffs (IMO Label, Materials of Class 6.1 Packaging Group III).
References: 1, 26, 38, 84-94, 100, 116, 117, 120, 122, | |

JTudgments a8 to the suitability of information herein for purchaser’s purposes " Dpan
mﬁl:um xupm:‘ihmy Mac.lllhoughxuou;lemhnm PreparedbyPJ Igoe’ BS R
been the preparation of such information, Genium Pubi: : . : ]
m”mmh-uwmuammm Industrial Hygiene Review: DJ Wilson, CIH
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CRAP - GENERIC
GENIUM PUBLISHING CORPORATION . COPPER (SCRAP- GENERIC)
1145 CATALYN ST., SCHENECTADY, NY 12303 USA (518) 377-8854 - oo

MATERIAL SAFETY DATA SHEET GP MSDS # 162

Issued: December 1985

Revised:

From Genium’s M_SPiColl_ecﬁhﬁ, to be used as a reference.

SECTION 1. MATERIAL IDENTIFICATION . 18

MATERIAL NAME: COPPER (SCRAP-GENERIC) ‘ ‘

OTHER DESIGNATIONS: Copper (Cuj Metal, Casting, or Powder Scrap

DESCRIPTIUN: Copper or Copper Alloy. . 000 R 11

MANUFACTURER: Available from several suppliers. ‘ I3
S1
Ko

S_ECTION 2. INGREDIENTS AND HAZARDS I % HAZARD DATA

BASE METAL: Copper (Cu) CAS #7440 50 8 T [100% “PEL (OSHA): 0.1 mg/m’

Inaximm [+*TLV (ACGIH): 0.2 mg/m’,
(as copper fume)

*PEL (ACGIH): 1.0 mg/m>

**TLV (ACGIH): 1.0 mg/m
(as copper dust or

. mist) .
* OSHA Permissible Exposure Limit (PEL) Kat, oral TDLo:
** American Conference of Govermental Industrial Hygienists (ACGIH) 152 mg/kg
Threshold Limit Values (ILV's) current as of revision date. Human, oral TDLo:
. 120 mg/kg .
'SECTION 3. PHYSICAL DATA .
Boiling Point @ 1 atm ....... . .~2500°C ' Melting Point ............... Approx. 1100C
Vapor Pressure @ 20°C (mm Hg)... N/A Solubility in Water ......... Insoluble
% Volatile by Volume ....... SN “N/A ' Evaporation Rate (BuAc=1) ... N/A
QPEARANCE & ODOR: Solid, various shapes, odorless, red/brown-colored metal or powder.
A
SECTION 4. FIRE AND EXPLOSION DATA ' Lower | Upper
Flash Point and Method Autoignition Ted®p. Flammability Limits i Air :
: — — — NA NA
None None None

EQiNGUISHING MEDIA: Will not burn. use water to cool.

UNUSUAL FIRE AND EXPLOSION HAZARDS: Fine metal particles produced when ground, sawed, etc., can bum.
High concentration of fines (fine particles) in the air may present an explosion hazard. Good
housekeeping and adequate ventilation is recommended. Use air-supplied or self-contained breathing
apparatus if fires are in enclosed areas.

SECTION 5. REACTIVITY DATA

This material is stable under most ‘conditions. No hazardous poiymerization or explosion conditions exist for
the bulk metal.

INCOMPAT1BILITIES: Strong.acids
DECOMPOSITION PRODULTS: Metallic oxides (copper fumes)

Capyuight © an lsus date, Genlom Publishing Corperation - - . ‘ N m'
Asy commuscinl w withent gubiiher’s epecifis parminten & probibiied. . GENIUM .




MSDS # __162  jssued _12/85 CUPPER FSCRAP-GENERIC)

SECTION 6. HEALTH HAZARD INFORMATION | TLV See Section 2

Copper écrap is poorlyfabsorbed through the skin or alimentary tract, and while in the solid state it is not
considered a hazard. Uperations such as welding, dust generatiom, or fume generation could allow exposure
to copper dusts and fumes. Therefore, it is important to maintain exposure levels below the regulated
 levels as noted in Section 2. Determine actual exposures by industrial hygiene monitoring.

sShort-term exposure to copper dusts or fumes may cause irritation of the upper respiratory tract and "metal
fume fever," a transient condition with symptoms of fever and chills. Chronic or long-term exposure may
result in lung X-ray changes not associated with harmful effects.

F FIRST AlD:

 EYE CONTACT: Protect eyes from particles or fumes. Wash exposed eyes with copious amounts of water for at
least 15 minutes.

.SKIN CONTACT: Protect skin from molten metal and radiant heat when melting scrap. Skin contamination

from powder may be cleaned with soap and water. Machine turnings may present a laceration
hazard. ‘

INHALATION: Move to fresh air, restore or support breath1ng as required.
INGESTION: NA

 Copper has not been identified as a carciongen by NTP, IARC or OSHA

. SECTION 7. SPILL, LEAK AND DISPOSAL PROCEDURES

| Copper scrap is normally recycled or sold as scrap or landfilled if recycling canmot be justified. Clean up
"dust/powder spills promptly by vacuum and wet cleaning methods. Treat as an inert solid. Dispose of in

| accordance with OSHA, EPA, state, or local regulations.
b

. SECTION 8. SPECIAL PROTECTION INFORMATION

concentrations of copper in air exceed the regulated standards. Use air-supplied or self-contained
breathing apparatus (SCBA) in confined spaces.

VENTILATION: Use only with adequate ventilation where respirable dusts/mlsts/fumes are possible. Use local
“exhaust ventilation when cutting, grinding, welding, or remelting.

'EYE PROTECTION AND PROTECTIVE CLOTHING: Protect skin from cuts and from hot procedures and processes.

:Eye and face protection required when grinding, welding, cutting or remelting. Maintain good hygiene and
"safe work processes. Scrap from machining may be contaminated with cutt1ng oils. When handling oil-
contaminated copper, wear rubber gloves to prevent skin contact.

ER.ESPIRATORY PROTECTIUN: Use NIOSH/MSHA-apuroved dust/fume respirator or air-suonlied respirator if

'Contact lenses pose a special hazard; soft lenses may absorb and all lenses concentrate irritants.

——

‘ SECTION 9. SPECIAL PRECAUTIONS AND COMMENTS

tAlways maintain- exposures below the PEL/TLV. Use industrial hygiene air monitorzng to ensure that your use
,of this material does not create a hazard. Always use exhaust veatilation when feasible.

E’ATA-SOURCE(S)CODE(SeeG!m) 1-12, 14, 19, 20 20, 3] 5o, o )
| . APPR,OVALSV%'OQRW“Q, Y

TOp— Y
" o — " n n "
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’ MEDICAL REVIEW:
JOA 5/851M - GENIUM PUBLISHING




1

!

1

Section:1, Matenal Tdentification .

Material Safety Data Sheets Collection:
Genium Publishing Corporation

@ 1145 Catalyn Street Sheet No. 83
Schenectady, NY 12303-1836 USA Chromium Metal/Powder
(518) 377-8854 '

A »Issue_d: 3/81 Revision: A, 11/89

] and equipment accessories; and in nuclear and high-temperature research.

Chromium Metal/Powder Description: Obtained ﬁ'om chrome ore, chroxmte ( ) by ectrolysxs o chroxmurn
solutions, by direct reduction (ferrochrome), and by reducmg the oxide with ﬁnely dxvxded carbon or aluminum. Used for
chromeplating other metals; for greatly increasing metal resistince and durability; in manufacturing chrome-steel or
¢hrome-nickel-steel alloys (stainless steel); as a constituent of inorganic pigments; as protective coating for automotive

Other Designations: Chrome; Cr; CAS No. 7440-47-3,
Manufacturer: Contact your supplier or distributor. Consult the latest Chemicalweek Buyers’ Guide (Genium ref, 73)
for a suppliers list.

-Section2; )
Chromium metallpowda ca 100% '
OSHA PEL ACGIH TLV, 1988-89* NIOSH REL, 1987 Toxicity Datat
8-hr TWA: I mg/m*  TLV-TWA: 0.5 mg/m® 8-hr TWA (for chromium metal Rat, implant, TD, : 1200 pg/kg body weight

.mbidimn. ammonia, and Cr** (chromic acid anhydride). Any and all Cr** materials excluded from the noncarcinogenic group sbove are carcinogenic Cr*¢ com-

pounds. _
% See NIOSH, RTECS (GB4200000), for additional data with references to tumorigenic effects.

and insoluble salts): 1 mg Cr/m? administered intermittently over six weeks

* This TLV is applicable to Cr? and Cr'* compounds. For water solublé and water-insoluble Cr*, the 8-hr TWA is 0.05 mg Cr *%/m?. Cerntain water-insoluble Cr¢
compounds (zinc chromate, calcium chromate, lead chromate, bariém chromate, strontium chromate, and sintered chromium trioxide) are designated as Ala (human
carcinogen).

! The NIOSH REL (10-hr TWA) for carcinogen Cr*compounds is 1 pg/m?; for nonearcinogenic Cr*¢ compounds (including chromic acid), the RELs (10-hr TWA‘x)
are 25 pg/m’® and 50 pg/m’ (15-min ceiling ). The noncarcinogenic compounds include mono- and dichromates of hydrogen, cesium, sodium, lithium, potassium,

‘Boling Polnt: 4788 °F (2642 °C) Atomic Weight: 51.996 gmol

Melting Point: 3452 °F (1900 °C) Specific Gravity (H,0 =1at 39 °F (4°C)): 7.2 a1 68 °F (20 °C)
Vapor Pressure: 1 mm Hg at 2941 °F (1616 °C) Water Solubility: Insoluble

Vapor Density (Alr = 1): 1.79
Appearance and Odor: Steel-gray, lustrous metal; no odor.

UEL: None mponed

Autolgnition Temperature: Cloud, 1076 “F (580 °C); dust  [LEL: Dust cloud explosion,
layer, 752 °F (400 °C) 0.230 oz/ft’

Extinguishing Media: Use dry chemical or sand.
Unusual Fire or Explosion Hazards: Particle size and dispersion in air determine reactivity. Chromium powder explodes spontaneously in air,
while chromium dust suspended in CO, is ignitable and explosive when heated.

Special Fire-fighting Procedures: Wear a self-contained breatlung apparatus (SCBA) with a full facepxece operated in the pressure-demand or
positive-pressure mode.

Stablllty/Polymerimtion' Chromium is stable when properly handled and stored. Hazardous polymerization cammot occur.

Chemical Incompatibilities: Chromium reacts readily with dilute, not nitric; acids to form chromous salts. It is soluble in acids (ot mtnc) and
strong alkalis. Its powder is incompatible with strong oxidizing agents, including high 0O, concentration. Evaporation of mercury (Hg) from Cr
amalgam leaves pyrophoric chromiim, Finely divided Cr attains incandescence with mtrogen oxide, potassium chlorate, and sulfur dioxide.
Molten lithium at 18 °C severely anacks Cr. Fused ammonium nitrate below 200 *C reacts explosively and may ignite or react violently with
bromine pentafluoride.

Hazardous Products of Decomposition: Thermal oxidative decomposition of Cr can produce toxic chromium oxide fumes.

wowomnum.c«m
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No. 83 Chromium Metal/Powder 11/89
[Section 6, Health Hazard Data

Carcinogenicity: The NTP and OSHA list ¢hromium as 2 human carcinogen.

Summary of Risks: When ingested chromium is a human poison. with gastrointestinal (GI) effects. Chromium 3 (Cr**) compounds show little or
no toxicity. Less soluble chromium 6 (Cr+5) compounds are suspected carcinogens and severe.irritants of the larynx, nasopharynx, lungs, and skin
(Sec. 2). Chromic acid or chromate salts cause irritation of the skin and respiratory passage. Ingestion leads to severe irritation of the gastrointes-
tinal tract, renal damage, and circulatory shock. Chromiurh metal (when heated to high temperatures) and insoluble salts are said to be involved in
histological fibrosis of the lungs, which may progress to clinically evident pneumoconiosis. Exposure to chromate dust and powder can cause skin
(dermatitis) and eye irritation (conjunctivitis).

Medical Conditions Aggravated by Long-Term Exposure: An incresed incidence of bronchogenic carcinoma occurs in workers exposed to
chromate dust.

Target Organs: Respiratory system.

Primary Entry: Inhalation, percutaneous absorption, and ingestion.

Acute Effects: Acute exposures to dust may cause headache, coughing, shortess of breath, pnéiimoconiosis, fever, weight loss, nasal irritation,
inflammation of the conjunctiva, and dermatitis. -~

Chronic Effects: Asthmatic bronchitis.

FIRST AID

Eyes: Flush immediately, including under the eyelids, gently but thoroughly with flooding amounts of running water for at least 15 min.

Skin: Brush off chromium dust. After rinsing affected area with flooding amounts of water, wash it with soap and water.

Inhalation: Remove exposed person to fresh air and support breathing as needed.

Ingestion: Never give anything by mouth to an unconscious or convulsing person. If ingested, have that conscious person slowly drink 1 to0 2
glasses of water to dilute. Do not induce vomoting. A physician should evaluate all ingestion cases.

After first aid, get appropriate in-plant, paramedic, or community medical attention and support.

Physician's Note: Acute toxicity causes a two-phase insult: 1) multisystemn shock die to gastrointestinal corrosivity and 2) hepatic, renal,
hematopoetic insult. Treatment should use ascorbic acid as a neutralizer with gastric lavage. If the ingestion is substantial, exchange transfusions
and/or consider hemodialysis. Treat allergic dermatitis with local cortisone or 10% ascorbic acid to reduce Cr* to Cr*3, Ten percent EDTA in a

lanolm base applied eve:y 24 hr helps heal slun ulcers.

Splll/Leak Notify safety persormel of large spxlls Cleanup persomel should wear protective clothing and approved respirators. Remove heat and _
ignition sources. Provide adequate ventilation. Keep airborne dust at a minimum. Remove spills quickly and place in appropriate containers for
disposal orreuse.

Disposal: Reclaim salvageable metal. Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal,
state, and local regulations.

OSHA Designations

Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-1)

EPA Designations

RCRA Hazardous Waste (40 CFR 261.33): Not listed

Listed as a CERCLA Hazardous Substance* (40 CFR 302.4), Reportable Quantity (RQ): 1 Ib (0.454 kg) [* per Clean Water Act. Sec. 307(a)]
SARA Extremely Hazardous Substance (40 CFR 355): Not listed

Listed as a SARA Toxic Chemical (40 CFR 372.65)

Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133).
Respirator: Wear a NIOSH- approved respirator if necessary. Wear an SCBA with a full facepiece when the particle concentration's upper limiit is
50 mg/m®.

Warning: Air-purifying respirators do not protect workers in oxygen-deficient atmosphieres.

Other: Wear impervious rubber gloves, boots, aprons, and gauntlets to prevent prolonged or repeated skin contact.

Ventilation: Provide general and local explosion-proof ventilation systems to maintain airborne concentrations below the OSHA standard

(Sec. 2). Local exhaust ventilation is preferred since it prevems contaminant dispersion into the work area by eliminating it at its source (Genium
ref. 103).

Safety Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washing facilities.
Contaminated Equipment: Never wear contact lenses in the work area: soft lenses may absorb, and all lenses concentrate, irritants. Launder
contaminated clothing before wearing. Remove this material from your shoes and eqtiipment.

Comments: Never eat, drink, or smoke in work aress. Practice good personal hygiene after using this material, especiaily before eating, dfinking,

' smokmg usmg the lnilet, or applymg cosmetics.

cautions:and:Comments

Storage Requirements Store material in cool, dry, well-ventilated area separate from acids and oxxdmng agents. Seal and protect containers
from physical damage. Keep away from heat or ignition sources.

Engineering Controls: Avoid dust inhalation. Practice good housekeeping (vacuuming and wet sweeping) to minimize airbore particulates
and to prevent dust accumulation. Usé nonsparking tools and ground electrical equipment and machinery.

Transportation Data (49 CFR 172.101, .102): Not listed

MSDS Collection References: 1, 2, 26, 38, 80, 87, 88, 89, 100, 109, 124 126

Prepared by: MJ Allison, BS; Industrial Hyglene Revxew' DJ W‘lson, CIH, Medical Review: MJ Hardies, MD el
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Tetrachlorodibenzo-p-Dioxin 1519

Potential Exposure: Used as an androgenic, anabolic and estrogenic hormone for both males
and females.

Permissible Exposure Limits in Air: The USSR-UNEP/IRPTC project (43) has set an MAC
in workplace air of 0.005 mg/m? (5 ug/m3). :

Permissible Concentration in Water: No criteria set.

Harmful Effects and Symptoms: Testosterone can affect you when breathed in and by pass-
ing through your skin. Testosterone is a teratogen—handle with extreme caution. Exposure can cause
nausea, acne and fluid build-up in body tissues. Women can also develop male features, baldness, in-
creased body hair, deep voice and menstrual changes. Men can have lower sperm production, breast
changes and enlarged prostate. If carried home (clothing, etc.) children in the home may have
stunted growth, premature puberty in boys and abnormal genitals in girls.

Medical Surveillance: Frequent exams (at least monthly) are recommended to evaluate for
any signs or symptoms of exposure. If exposure is suspected, the following are recommended: Red
blood cell count (in men). Urine test for androsterone and/or etiocholanolone. (The more common
17-keto steroid test is not sufficiently sensitive for such exposures.)

First Aid: Eye Contact — Immediately remove any contact lenses and flush with large
amounts of water for at least 15 minutes, occasionally lifting.upper and lower lids.

Skin Contact — Quickly remove contaminated clothing. Immediately wash contaminated
skin with large amounts of water. '

Personal Protective Methods: Clothing — Avoid skin contact with testosterone. Wear protec-
tive gloves and clothing. Safety equipment suppliers/manufacturers can provide recommendations .
on the most protective glove/clothing material for your operation. All protective clothing (suits,
gloves, footwear, headgear) should be clean, available each day, and put on before work.

Eye Protection — Wear dust-proof goggles when working with powders or dust, unless full
facepiece respiratory protection is worn.

Respirator Selection: Where the potential exists for exposure to testosterone, use a MSHA/
NIOSH approved supplied-air respirator with a full facepiece operated in the positive pressure
mode or with a full facepiece, hood, or helmet in the continuous flow mode, or use a MSHA/
NIOSH approved self-contained breathing apparatus with a full facepiece operated in pressure-
demand or other positive pressure mode. : '

Storage: Store in tightly closed containers in a cool, well-ventilated area.

Spill Handling: Restrict persons not wearing protective equipment from area of spill or leak
until clean-up is complete. Collect powdered material in the most convenient and safe manner and
deposit in sealed containers.

Fire Extinguishing: Testosterone may burn, but does not readily ignite. Use dry chemical,
CO,, water spray, or foam extinguishers.

References

Sax. N.\., Ed., Dangerous Properties of Industrial Materials Report, 7, No. 3, 81-82 (1981).
New Jersey Department of Health, *“Hazardous Substance Fact Sheet: Testosterone,” Trenton, NJ (Feb. 17, 1987).

TETRABROMOETHANE

See "Acetylene Tetrabromide."

TETRACHLORODIBENZO-p-DIOXIN

Carcinogen (Animal Positive) (NTP) (NCI) (9) (DFG) (3)
Banned or Severely Restricted (Finland) (UN) (13)
Very Toxic Substance (World Bank) (15)
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1520 Handbook of Toxic and Hazardous Chemicals and Carcihogens

##  Air Pallutant Standard Set (Several States) (60)

## Water Pollution Standard Proposed (EPA) (6) (Maine, Minnesota) (61)

## Hazardous Substance (EPA) (RQ = 1.0/0.454) (4)

£# Priority Toxic Poliutant (EPA) (6)

## (Cited in U.S. State Regulations: California (G), Florida (G); lllinois (G),
indiana (A), Maine (G,W), Massachusetts (G,A), Minnesota (W), New
Hampshire (G), New York (G), North Caroiina (A}, North Dakota (A),
Oklahoma (G), Pennsylvania (A), Rhode Island (G), South Carolina (A),
Virginia (A), West Virginia (G)

Description: Polychlorinated dibenzo-p-dioxins are formed in the manufacturing process of
all chlorophenols. However, the amount formed is dependent on the degree to which the temper-
ature and pressure are controlled during production. An especially toxic dioxin, 2,3,7,8-tetrachloro-
dibenzo-p-dioxin (TCDD), is formed during the production of 2,4,5-TCP (trichlorophenol) by the .
alkaline hydrolysis of 1,2,4,5-tetrachiorobenzene. Tetrachlorodlbenzo-p-dloxm has the formula
C12H4Cl4O,. TCDD is a white crystalline solid with a melting point range of 302° to 305° C. De-
composition begins at 500°C and is virtually complete within 21 seconds at a temperature of 800 °C.

Code Numbers: CAS 1746-01-6 RTECS HP3500000
Synonym: TCDD.

Potential Exposures: TCDD has no uses as such. As noted above, TCDD is an inadvertent
contaminant in herbicide precursors and thus in the herbicides themselves. Thus, it is applied in
herbicide formulations, but is not used per se. It has been estimated that approximately 2 million
acres in the United States have been treated for weed control on one or more occasions with ap-
proximately 15 million pounds of TCDD contaminated 2,4,5-T, 2,4-D, or combinations of the two.

Permissible Exposure Limits in Air: There are no numerical limits set by major governmental
agencies; in view of its effects, all contact should be avoided. A number of states however, have set
guidelines or standards for TCDD in ambient air {60) ranging from zero (North Dakota and South

Carohna) to 1.1 picograms/m® (Massachusetts) to 0.003 nanogram/m (North Carolina) to 0.0001 -

pg/m3 {Pennsylvania) to 3.0 ug/m3 (Virginia) to 450.0 po/m? (Indiana).

Permissible Concentration in Water: There are insufficient data to permit the development
of criteria for the protectlon of freshwater or saltwater aquatic life. For the protection of human
health, the concentration is preferably zero. An additional lifetime cancer risk of 1 in 100,000 is
posed at a concentration of 4.55 x 10~ ug/® as of 1979. A concentration of 0.0039 ng/f was es-
timated to limit cancer risk to one in a million by EPA in 1980. States which have set gmdellnes
for TCDD in drinking water include Maineat 2 x 107 ug/2 and Minnesota at 2 x 107 ug/R (61).

Determination in Water: Methylene chloride extraction followed by transfer to benzene and
capillary column gas chromatography/mass spectrometry with electron impact ionization (EPA
Method 613) or gas chromatography plus mass spectrometry (EPA Method 625).

Routes of Entry: Skin absorption, inhalation of vapors.

Harmful Effects and Symptoms: Short Term Exposure: Note — 2,3,7,8-TCDD is one of
the most toxic synthetic chemicals, ' ”

Inhalation — Can cause burning sensation in nose and throat, headache, dizziness, nausea,
vomiting, pain in the joints, tiredness, emotional disorders, blurred vision and muscle pain, nervous-
ness, irritability and intolerance to cold. Itching, swelling and redness followed by acne-like erup-
tions of the skin known as chloracne commonly occur, Symptoms of chloracne rmay appear weeks
or months after initial exposure and may last a few months or up to 15 years. Can cause abnormal-
ities of liver, pancreas, circulatory system and respiratory system and death.

Skin — Contact with very small amounts can cause chloracne.
Eyes — Can cause burning and irritation.

Ingestion — Can cause effects described under inhalation. Animal studies suggest that daily

exposure to amounts smaller than one grain of salt may cause severe symptoms and death within
a few weeks.

Long Term Exposure — Can cause effects under inhalation, especially chioracne, as well as
numbness and tingling in arms and legs. A blood abnormahty may occur which may include light
sensitive skin, blisters, dark skin coloration, excessive hair growth and dark red urine. Reproductive
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Tetrachlorodifiuoroethanes 1521

problems and an increased susceptability to infection may occur. TCDD is considered a carcinogen
because extremely low levels cause cancer and birth defects in animais.

Medical Surveillance: In short, contact with TCDD should be avoided bu; obviously careful
preplacement and regular physical exams should be carried out in those cases where workers expo-
sure cannot be avoided with emphasis on liver and kidney function studies.

First Aid: /nhalation — Remove from exposure. Seek medical attention immediately.

Skin — Remove chemically soiled clothing immediately, taking precautions not to contam-
inate skin or other articles. Immediately wash exposed skin vigorously and repeatedly with soap
and water. Seek medical attention immediately.

Eyes — Wash with running water for at least 15 minutes. Seek medical attention immediately. ’

Ingestion — Seek medical attention immediately.

Note to Physician — Liver and nerve function screening tests should be performed. Also
monitor serum triglycerides and cholesteroi.

Personal Protective Methods: Wear safety glasses and disposable plastic gloves and dispos-
able apron or lab coat.. Workers should be trained in proper method of removing contaminated
gloves and clothing without contacting exterior surfaces.

Respirator Selection: Should be used in ventilated hood. Every precaution should be taken
to limit airborne concentration. In case of spill, a supplied-air respirator or a self-contained breath-
ing apparatus with full facepiece shouid be worn.

Storage: Use in isolated area with adequate ventiiation, preferably a hood, segregated glass-
ware and tools, and plastic backed absorbent. Thoroughly wash hands and forearms after each

manipulation and before leaving work area. Use the same precautions required for radioactive work.

Spill Handling: Warn other workers of spill. Wearing protective clothing, absorb spill and
place in a suitable container. Rinse area with 1,1,1-trichloroethane, then wash with detergent and
water, ‘

References

U.S. Environmental Protection Agency, 2,3,7,8-Tetrachlorodibenzo-p-Dioxin: Ambient Water Quality Criteria,
Washington, DC (1979).

U.S. Public Health Service, “Toxicological Profile for 2,3,7,8-Tetrachloro-Dibenzo-p-Dioxin," Atlanta Georgia,
Agency for Toxic Substances & Disease Registry (Nov 1987).

U.S. Environmental Protection Agency, TCDD, Health and Environmental Effects Profile No. 165, Washington,
DC, Office of Solid Waste (April 30, 1980).

Sax, N.l., Ed., Dangerous Properties of Industrial Materials Report, 1, No. 2, 63-64 (1980).

Nat. Inst. for Occupationa) Safety & Health, 2,3,7,8: Tetrachlorodibenzo-p-dioxin, Current Intelligence Bulletin
40, DHHS (NIOSH) Publication No. 84-104, Cincinnati, Ohio (Jan. 23, 1984).

New York State Department of Health, “Chemical Fact Sheet: 2,3,7. 8-TCDD {Dioxin),” Albany, NY, Bureau
of Toxic Substance Assessment (March 1986).

TETRACHLORODIFLUOROETHANES

## Air Pollutant Standard Set (ACGIH) (1) (DFG) (3) (HSE) (33) (OSHA)
(58) (USSR) (43) (Several States) (60)

## Cited in U.S. State Regulations: Alaska (G), Connecticut (A), Florida (G),
lllinois (G), Maine (G), Massachusetts {(G,A), Nevada (A), New Hampshire
(G), New Jersey (G), North Carolina (A}, North Dakota (A), Pennsylvania
(G), Rhode Island (G), Virginia (A), West Virginia (G)

Description: CCI,FCCI,F, 1,1,2,2-tetrachloro-1,2-difluoroethane, and also CCl;CF,Cl,
1 1 ,1,2- tetrachloro 2, 2-d|f|uoroethane are both colorless liquids or solids melting at 26 °C and
40 to 41°C respectively. They have a slight etherlike odor.

Code Numbers:
11.2,2-T-1,2D CAS 76-12-0 Ki1420000
1,1,1,2.T-2,2.-D CAS 76-11-9 K11425000




Hazardous Substance Databass
Topic: 2,3,7,8- TETRACELORODIRENZO-P-DIOXIN

SUBSTANCE IDE.\'I'ITICATIO‘{

Nzme of Subsiznce
1.2,3,7,8 TE"‘RACI-ILORODBENZO-P—DIO?GN

3al 3 Num
1 1746-01-6

Vanh
2 3,7,%-Tetrachlorodibenze(d,ei(1, 4)dmxm
2 3,7,8-Tetraehlorodibenzo-1,4-dioxin
2,3,7,8-Tezrachlorodibemo-p-d50xin
Dibenzo(d,e)(1,4)dioxin, 2,3,7,8-tetrachloro-

.. Dibenzo-p-dioxin, 2.3,7 s-eaachloro—. e e e

pioxin
'Digxre
2,3,7,8-TCDD
RIECS Number:
1. NIOSH/HEFA500000

CHEMICAL & PHYSICAL PROYERTIES
Color/Form:
. 1, COLORLESS NEEDLES

1, 305-306'DEG C
Molecular Weight:
1,32
Octanol/Water Partition Coefficient:
1 I.‘c_g Kow= 7,02 '

1, 1,4 G/L IN ORTEQ-DICHLOROBENZENE
2. 0,72 G/L N CHLOROBENZENE
3. 0.57 G/L IN BENZENE -
4, 0,37 G/L IN CHLOROFORM
5. 0.11 G/L IN ACETONE

6. 0.05 G/L IN N-OCTANOL

7. 0.01 G/L IN METHANOL

8. 2X10-7 G/L IN WATER

9. 0.04 G/L IN LARD OIL

10. ... Water solubility of 19.3 ng/l
V.

1. 7 4x10-10 mm Hg at 25 deg C
he

1. LCDD CAN BE FORMED BY PYROLYSIS AT 500 DEG C FOR 5 BR OF

SODIUM ALPHA-(2,4,5-TRICHLOROPHENOXY)PROPIONATE.
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Freventive Measures

m v - .: s K [ - . -
engaged in the decontamination process after an acsicent, it 1S recommended

SAFETY & EANDLING

skin, and respiratory tract.

Ve

For workers
that they wear complete throw away equipment to proteet A
to dust and vapors from the conteminzied materials. A gas mask should be used if aay

procedure that may produce inhalation of =itborne con

" avorded.

1. 12,3,7,8-Tetrachlorodibengo-p-cioxial begins to decompose 2t 500 ceg C 2nd virtually
mplete decomposidon osowss withia 21 secends 2t a temp of 800 deg C.
Waming Propersies

Skin, Eye, and Respiratory [mmitationst

1. Acute exposure to 2,3,7,8-tetrachlorodibenzo-p-dioxin resuits i ... irritztion of the eyes,

the skin and prevent exposure

mminzted matedal caonot b~

PRECAUTIONS FOR "CARCINOGENS": ... dispensess of liquid detergent /should be
available./ .., Safety pipsties should be used for all pipetting. .., In animallaboratory,
personnel should ... wear proiective suils (preferably disposable, one-piece &
close-fitting 2t ankles & wrists), gloves, hair covering & oversboes, ... In cheqical
Iaboratory, gloves & gowns should always be wom ... however, gloves should not be
assuzted to provide full protection. Carefully fitted masks or respirators may be
necessary when working with partculates or gases, & dispossble plastic aprons might
provide addnl protection.... gowns ... /should be/ of distinctive ¢olor, this is & reminder
‘that they are not to be wom outside the lzboratory. /Chemical Caseinogens/

In case of an accident, thet i3 if the process of synthesls of 2.4,5-trichloropheno] is
runaing out of control and high levels of TCDD are present, contaminated clothing
should be irarnediately removed, avoiding contamination of the skin or other parts of the
body. Exposed paris should be washed immexdiately and repeatedly until medieal attentiod

is oblained.

PRECAUTIONS FOR "CARCINOGENS": Smoking, drinking, ¢ating, siorage of food
or of food & beverage cortainers or utensils, & the application of cosmetics should be
prohibited in any laborztory, All personnel should remove gloves, if wom, after
completion of procedures in which carcinogens have been used. They should ... wash...
hands, preferably using dispensers of liq detergent, & rinse ... thoroughly, Considezation
should be given i appropriate methods for clcaning the skin, depending on nature of the
contaminaat. No standard procedure can be recommended, but the use of organic
solvents should be avoided, Safety pipettes should be used for all pipetting.

Cleanup Methods

PRECAUTIONS FOR "CARCINOGENS": A high-efficiency particulate arresior (HERA)
or charcoa! filters can be used to minimize amt of carcinegen in exbausted aix ventilated
safety cabinets, 1ab hoods, glove boxes or animal rooms ... Filter housing that is
designed so that used filters can be transferred into plastic bag without eontaminating
maintenance staff Is avail ¢ommercially, Filters should be pleced in plastic bags
immediately after removal ... The plastic bag should be sealed immediately ... The

P
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sezied dzg should be lzhelled properly ... Waste liquics ... should be piaced ot collected
in ‘;:C‘pc-:g containers for dis;csafri‘ne iid should be secured & the boties PA‘OWI_Y
lzbelicd, Once filed, bottles should be placed in piastc bag, so thel outer surfacf e 38
zot centzminated ... The plastic bag should zlso be sealed & laocued ... Broken
glassware .., should bs decontaminated by solvent extraction, by chemicel destructcn,
or in specially designed incinerators.
Disposal Metheds; . . o

1 SRP: At the tme of review, criteriz for land teatment or burial (saniiary l2adiiii)
disposal prectices zre subjest to significant revisicn, Prior to implemeating land cisposal
of wasic residue (ncluding waste sludge), consult with environmaeatal regulatory agencees
for guidance on acceptable disposal praciices. o

2, Dispesing of wastes znd resiues containing letrzchlerodibenzo-p-dioxin g“l‘CDI‘J)-.
Incinerztion on land: Basicelly such a syster includes a large material handling building,
tanks for sicrage of waste materials, a large rotary Kia with combustion clfa_mbefa high

. enerEy,_serubber for control Of air polluticn,. waste_water treatment faciliie znd. the. e -

necessary 26cessory equipment. A bumer 2t the front of the rotating kiln burns the wastes
pumped from the znk to maintain 2 minimum temperature of 800-1200 deg C, Tne
‘material hes to b2 exposed to that temperzture for times exceeding 30 seconds.

'3 Degmrrdation by chemical means are necessary for polychlorophenol fomu;laﬁons.bacs:use
heat stzble chlorodioxins ate formed during incineration. Ruthenivm tetroxide is 2
pewerful oxidizing agent which reacts with a wide renge of organic substances, incl those
aromatic compounds which are oxidized slowly, or not at all, by petmanganate. It roay
be szfely used in soln in water or in organic solvents with no nucleophilic character, such
&s chloroform, nitromethane or carbon ieirachloride. Studies show that mme,x.ﬁu{n
lelroxide can be used for detoxification of glassware & artifacts, & for the periodic
purging of industrizl rezctors 0 counteract the zocumulation of polycbloro-p-dioxin
resicues. Preliminasy werk with tetracklorodibeazo-p-dioxin (TCDD) showed that the
rate of oxidation was increzsed at higher temp & that the half-life was less than 15 min
fa carbon tetrachloride at 70 deg C (TCDD conen= 72 ug/ml CCl4; ruthenium
tetroxide= 2X10+3 ug/mi, -about 10 equiv). There is no evidence of the nature of
fragments formed during oxication of the polychloredibenzodioxins, However, the elzted
chloropherols undergo extensive decomposition to vield chlorine ions & no significaat
Jevels of organic products.

TOXICITY/BIOMEDICAL EFFECTS
Summary

1. Classification of carcinogenicily; 1) evidence in humans: inadequate; 2) evidencs in
animals: sufficient. Overall summary evaluation of carcincgenie tisk to humans is Group
2B; the agent is possibly carcinegenie to humans. /From table/

Toxicity B

- 76 CASES OF CHLORACNE /IN WORKERS ARE REPORTED/FOLLOWING
EXPOSURE TO TETRACHLORODIBENZO-P-DIOXIN (TCDD) BETWEEN
1965.1968 IN FACTORY /PRODUCING 2,4,5-T & PENTACELORPHENOL/ IN
CZECHOSLOVAKIA ... FIFTY-FIVE PATIENTS WERE SUBMITTED TO




\EDICAL FOLLOW UPS FOR OVER 5 YEARS; SOME HAD SYMPTOMS OF
Pgmgnyéx.qocwh\*s.kmgm, UROPORPEYRINURJA, ABNORMAL LIVER
TESTS ... & LIVER ENLARGEMENT. THE MAJORITY ... SUFFERED .., SEVERE
NEURASTEENTA & DEPRESSIVE SYNDROME. IN 17 SUBJECTS, SIGNS OF
PERIPEERAL NEUROPATHY, ESPECIALLY IN LOWER EXTREMITIES, WERE
CONEIRMED ... MORE THAN EALF OF TEE PATIENTS SHOWED RAISED
LEVELS OF BLOOD CEOLESTEROL & TOTAL LIPIDS v

AN INCR IN NUMBER OF PERSONS WITH PRIMARY LIVER CANCER/IS
RETORTED/ IN PROP TO ALL CANCER PT ADMITIED TO BANOI HOSPITALS
DURING ... 19€2.1668 (791 LIVER CANCERVCASBS ouUT OF 791.1 TOTAL
CANCER CASES, 10%) AS COMPARED T 0 PERIOD OF 1955-1961 (159 LIVER
CANCER CASES OUT OF 5492 CANCER CASES, 2.9%) WHICH WAS FRIOR TO
THE START OF EERBICIDE SPRAYING. THE AUTHORS ATTRIBUTED THIS .

INCREASE TO EXPOSURS AS A RESULT OF THE SPRAYING O HERRICIDES™ =

CONTAINING TCDD . IN SOUTH VIEINAM DURING THE 19608 (..
LIMITATIONS IN REPORTING OF STUDY MAXE IMPOSSIBLE AN AJ_DEQU:‘:T.B
ASSESSMENT OF THE POSSIBLE RELATIONSHIP BETWEEN THE INCIDENCE
OF LIVER CANCER & HERBICIDE SPRAYING IN SOUTH VIEINAM)

In 1977 several patients were sexn with soft tissue sercomas and previous exposuse o
chenoxy acids. This cliniczl observation resulted in a ¢ase referent (case control) study
being undertaken which showed that exposure to phenoxy acids or chiorophenols, which
are chemically related, gave a roughly six fold increase in the zisk for this type of tumor.
A further case-referent study of Soft Gssue sarcomas has now been performed to confirm
these eatlier findings end also 1o obizin further information on the effects of differcat
phencxy acids. This new investigation gave an increase of the sume mangitude In the risk
for soft tissue sarcomas afer exposure 30 phenoxy acids or chlorophenols, phenois, bt
this risk related 2lso to exposure to phenoxy acids free from impurities, such as
polychlorinated dibenzodioxins and dibenzofusans.

n Toxigity Valu
1. LDS0 Dog cral 100-200 ug/ke,
2. LD50 Hamster oral 1,157-5,051 ug/ke.
3, LD50 Rabbit (mixed) orel 115.0 ug/ks,
4, LD50 Rabbit (mixed) dermal 275.0 uglkg.
5. LD50 Guinea pig (female) oral 2.1 ug/ks,
6. LDS0 Rhesus monkey (female) oral <70,0 ug/kg.
7. 1.D50 Mouse (male) oral 114.0 ug/kg.
8. LD50 Guinea pig (male) oral 0.6 ug/ke.
9. LD50 Rat (male) oral 22.0 ug/kg.
10, LDSO Rat (fernale) oral 435.0 ug/kg,
11, LD50 Rebbit (mixed) oral 10,0 ug/ks.




IARC Svpmmary an

1.

Inacecuate evidence of carcinogenicity in humars, Suficient evideoce of carcinogeniCity
in animals. OVERALL EVALUATION: Group 2B: Tie agentis possibly carcinogenic
o humans. \

Populations at Special Risk:

1,

Exoosure (6 dioxin (2,3,7, 8-{eirachioroibenzo-p-ioxin) triggered 2 clinically menifest
chronic hepztic perphysia (porphysin cutznca tordz) in patiedis with heseditary
uroporphyrinogea Gecarboxylase deficiency. Investigations showed that 2 heredifary
dispusition was recessary for biochemical & clinicel expression of chronic hepauc
porphyria 2fet a unique cioxia exposure.

Environmental Fatel

1.

TERRESTRIAL FATE: Vertical distribution of TCDD has bes monitored in soil at
Seveso dowa to depth of zpprox 30 cm 2t severzl sites & times In 1976 & 1977, As e
rule, the amt of TCOD detected more than 8 ¢ beiow the surfecs were.2pprox 1410 or-

" Tess than those detcoled down to 8 can. Being only siighty sol in water, its migration iz

soil may have occurred zlong with scit colleids & particles to which it may have beea
bourd. No cefinite conclusions may as yét be drawn 23 to mechanisms responsible for
TCDD vesticel movement. Moreover, availeble data indicate that some soil slzbilization
of TCDD distribution oceurred in 1977 as compered to 1976.

l

IN NITRO, WEST VA, USA, IN 1949 & IN TTALY, SYMFTOMS THAT
SUGGESTED EXPOSURE TO TCDD (ALTHOUGH AGENT WAS NOT

' IDENTIFIED) WERE OBSERVED IN WORKERS IN 2,45-T &

TRICHLOROPEENOL FACTORIES AFTER ACCIDENTAL EXPOSURES. SIMILAR
SYMPTOMS WERE OBSERVED IN WORKERS IN 2 TRICHLOROPHENOL
FACTORIES IN MITTLE RHINE IN FEDERAL REPUBLIC OF GERMANY IN 1952,
IN A 2,4,5-T FACTORY IN USSR & IN 1 IN MIDLAND, MICH, USA IN 1964,
OCCUPATIONAL EXPOSURE & ENVIRONMENTAL CONTAMINATION MAY
RESULT FROM EORMATION OF DIOXINS DURING SYNTE OF 2,4.5-T,
HEXACHLOROPHENE, & /SRP: PURE/ PENTACHLCROPHENOL

Tor 2,4,5-T a Joint Commitiee of the Food znd Agriculturs Organization and the Wozld
Health Organization has stated (1980) that the "nc-effect lovel” is 3 mg/kg/day and that
the ADI for man is 0.003 mg/ke/day when the TCDD content of 2,4,5-T is 0.05 ppm.
No similar celculation has been made for hexachloropheac, The USEPA bas caleulated
that, 12king into account the cumulative exposure (oral, dermal, and inhatation exposure),
a worker would receive 7 mg/kg of 2,4,5-T 2ad 0.0007 ug/kg of TCDD, which is
definitely below the "no observable effest level” for TCDD. Whether these values can
be accepted 25 a permissible limit of exposure at the workplace remains at the moment
a matter of controversy.

At the Diamond Alkali Co., Mewark, NJ, workers in the production of the
Na-2,4,5-trichlorophenate had potendal exposute to 2,3,7,8-TCDD (2 contaminznt) while
operating the autoclave reacton (20 ug/g), coilecting sempies fromthe reactor, operaling
the dilution/filtration product recovery system (10 ug/g), and operating the anisole still
and product recovery system (70 ug/g)(1). Potental exposure to reslurry tank and




scidification tank cperators was 2t 20 vg/e, Pre-1967 polential exposure 15\;1 1;01
production 2nd cperator helpers serforming formulations and aminizations was £J U/}
a8cr 1967 these levels were 1 and 0.5 uz/g, respesiively(l):

) icdble Levels
OSHA Standards:
1, Meets cateria for OSHA medical recorcs ruie. *
NIOSH Recommendations: -
> NIOSHIS RKERS IN US WEO EAVEEAD

1. NIOSHIS COMPILING REGISTRY OF CHEM WO _ O EAY
DOCUMENTED EXPOSURE TQ CONSTITUENTS OF AGENT ORANGE, SL‘CH AS
2,3,7,8- TETRACHLORODIZEN 70-P-DIOXIN EITHER DURING MFR_OF 2,457
& OTHER HERBICIDES OR INDUSTRIAL ACCIDENTS, MORTALITY &

' REPRODUCTIVE STUDIES ARE PLANNED.

Qihes Stapdards and Regulation

. 1. Toxic-pollvtantdesignated pursuant to section 307(a)(1) of the
subject to effluent lLmitetions, . : ’ o :

5. ... The concenimations of 2,3,7,8-TCDD ia drinking watec that would result in increased
Hfetime cancer risks of ix10-4, 1x10-5, and 1x10-6 were estimated to be 2.2x10-5,
2,2%10-6, znd 2.2x10-7 vg/l respectively. R

3. ... Water concentration should be Jess than 2.0x10-6 ug/l in ordes to keep ¢ individual
lifetime risk below 1x10-6 ug/kg/day (estimated). |

.Clean-Waler Act.and.i8 oo co e -

MONITORING AND ANALYSIS METHODS
Szmpling Procedures: I
1

polychlorinated dibenzofurans. For '
composite samples must te collected in giass

the dete'tminat‘.on of 2,3,7,8-TCDD, :
contziners. Conventional sampling practices

Sampling procedure for the anmalysis of ! polychlorinated dibenzo-p-dioxins and

grab and

must be followed. The boule must not be prewashed with sample before collection.

Composite samples should be collected in glas
free of tygon, Tubber tubing, other potendzl o
the target snalytes, All samples must be stos

completely analyzed within 45 days of collection.

2. Grb samples 2re collecied in clean amber gla
with screw ceps lined with Tefion or 2lumir

within 7 days and completely znzlyzed withie

dibenzo-p-dioxing/

contziners. Sampling equipment must be

irées of contzmination which may sbsorb

at 4 C, extracted within 30 days, and
bottles of 11 or 1 quart capacity filled

um foil. All samples must be extracted
40 days of extraction. [Polychiorinated

. JOTRL P.13
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LEAD (inorgznic curipounds)
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Syoongms: | fc
L8, indvganic

Physical Forme Selid
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:

d; lend cx_i_c'c: 12nd

Uses: Storage ba:teries; peint; inky cram-

. lospammunition.

38 The Chemiical Hazards

Expasure: Inhzlzaticn; i'n;es:ion

Toxicolagy: Prelcnged absorption of lead er
its inorganic compounds result in severe gas-
traintestinal disturbzrees and anemia; with
r'orc serious inlexicatica there is neurdmus-

ular dysfonction, while ihe most severe lead
¢x.,osv..'e may resuit fa encephalopa 'th"y

The casetof symptcms of lezd poisoning or
piumbism is often abrupt; presenting com-
plaitits ere cfien weskress, weight loss, les-
sitede, insomniy, and hypoleasion.i=¢ As-
sociated with these is a disturbance of the

: g.(sxronlcs.x nal tract which includes con

patici, *c'exx.., and zhdominal dxsco...‘on
or actual colie, which may be excru-
ciating.=* Physical sigas are usuzlly
facizl pa XIcr, malnutrition, 2bdominal tender-
ress, and paller of the eye grounds.'* The
sncmia often esseciated with Jead poisoring
is of the hypocl ramic, nermocytic lype with
reduction in mean corpuicilae hemoglobing
<n.,p!.rg of ervihirocyses and reticulocytesis
is evident.*** On g.. givel tissues, a lice or
b..r.c of p\.-icz..te clue or tive-black piamen.
taticn (fead Hne) may exzezr, but only in the
p:'esence of poor dental kygicne; this is not
pathoznemic of lexd poisoning.*
Occusiornzlly, the elimentary symploms ars
relatively slight znd arc overshadowed by
neummurcul ar dysfunciion wecompanied by
=isn= of motor weakness w xch May Progress
parulysis of lh. exiansor muscles of the
w'm (*"wrist drep'’) e:\' ss often, of the
znkles (“lectdrop™).® * Tucephalopathy, the
most serious result of lead poisoning, {re-
quextly occurs in chiltren owing Lo the ingas-
tion of inorgunic ltad compounds, but rarely
in adiits, except frem cxposure lo organiz
fead.imt Ne -)hrcp'.'ib has Leey associnied
with ¢liyonic lead poisoning, 3 1316
Folinwing shsorption, inorganic lead is dis-
trbuted in the seft tissues, the hiphest con-
centrations being ia the kidrcys and tle
liver.* In the blood, acurly 2lf circulating in-
arganic lead is assucizied with the erythro-
cyies.! Over a periad of Gime, the lead is re-
distribuzed, l‘c..m depoasitad  especia Iy in
bune and al%o in 12eih znd hair® ¢ Leud ab-
sarption is cumulstive; elimination of Ic.'.
from the tedy is slew. requiring consideraiiy
mere time thun the pesied of starnze of eaic
ameunts.) Y Agymztunzic lead workers,
whan cubtiecied 10 2 sudzan ingreace in exza.

ond with zn egisece of typical lezd zolsen-
izg.) Removal of the worker from expesure to
abnormal quantities of Jeud often Jeacs w0 2
scemingly sudiden and appareatly cemple!
recovéry: (his hzs occurred even when tbc
individual had a congiderzble quantity of re-
sidual lead inthe bo"y

- The upper limits of lczd leveis traditionzily
classified as normal are 40 ug/100 mi bloed
ard §0 peliter of urine; the lower limit of
valies classificd as excessive arc §0 pg/100
mi bleod and 150 w'fh.er of urize. At or
above these levels action must be (eken (o re-
uce the worker's absorption of lead. “' ¢QOne
cbserver has notcd decrensed eve-hand cc
oféination in workers with blocd icad lcve ]
berween 70 and 75 xa/100 ml Elood.V Seme
investigators believe that scrious stbeiinicsl
elTeets oecur at blood lead Jevels as low as 60
ps/100 ml blced.?

Epideniologie studies have not shown are-
lation between lezd cxpesure and e inci
dence of cancer.”™? There are several repotis
that lead administered 10 znimals i high
deses is carcinogenic.® i ¥ Lead penetrates
the placental harricr #nd has caused conzeni-
tal abrormalities in "'ne.ls.‘.- W Excessive
exposl're to lead during pregnancy has re-
sulted in neurclogic orde's in infznts, &b
though ‘hc poss siki! uy uf x-c<t'wt..l expesure
of the infants to lexd curndt ba excluded 22
In battery werkmen with 2 mean occ-.xpa-
tienal exposurc (o lead of 3.5 (one to 23)
years and with Ulead l:2d ceacentraticns of
53 10 75 p2/100 ml of blowd, there was 2a in-
creased frequency of zbacrmaiities ol sperin,
including h)pmpcmu. as compured with a
control group.®

The TLV is sct &t 4 {eval to prevent sys.
iemic ¢fTects,

Diagnosis: Signs and s,mpxons include
weakness, lassitude, insomaniz; facinl pellor
snd pallor of :he ey2 grounds; wncrexiy,
weizht loss, melnutrilion: cun slipatinn, ab.
dominal discomfernt aﬂd tendernasst colic;
ancmia; lead line on aingival tissves: signs of

motor wezknass, i .h.]u,'mg puraly&is of {he
[T

G

exicnsor mussles of wast ....d. less efien, ol

dieunkles; encephalogathy: nephroputiy.
Differentiul Di‘l,’:no‘u. The dingacsis of
acule led poisesing iy kused on a full ceasid-
eration of metubulie, funciional, wnd ciinical
factors.? Symptometic lead poisc ay
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+§/100 ml of whole Bload in the presence of
the fellowing: anemia dues lo other causes;
scvere snemiz due to Jead peisoning: renal in.
sufficiency; or sickle ceif dicease. IFiacrgznie
lead centritutes 10 the symptom ¢omplex in

- . Such paticnts, ¢ither the heme precursors wiil

be greatly inereased, the respouse to the Ca
EDTA mobilization test will be abuormal, or
both (sec Special Tests).

~In view of the noaspecificity of mild
symploms of acute lead poisonirg aad
e ease which they may be confused with
acute zlcohelism, zcute intermiltent por-.”
phyria, and varjous surgiczl and noasurgical
ebdominal conditions, a thercugh laboratery-
evaluztion with respect 10 lead is essential:
even then, differentia diagnosis may be
difficult.

Special Tests: A neurolegic examinzticn
with electromyography and nerve conduction
velocity is uscful. The ceneentrution of lezd
in the tloed is the best single indication of
exposure to incrganic lezd; blood lead is less
variable than urinary lezd.t Blood lead de-
termiraticn is aa exacting laboratory prece.
dure requiring constant altention to quality
ceatral.

Other indicators of lead ¢xposure relage 1o
the inhibition by lead of the synthesis of
Heme. The inkibition of Celte-aminolevulinic
Scid dehydrase (ALA-D), an enzymeinvolved
in porphyrin synihesis, leads ta an increase in
levels of delta-aminolevulinie acid (ALA) in
blood and urire.® The bloed and urine levels
¢l ceproporphyrin Iif nd free erythrocyte
protoporphyring (FEP) are alsa usuully ele.
vated.® FEP combines. with zine in the blood
to form zinc protoperphyrin (Z.P), which is
the moicty assayed.s> ¥ The EEP lest is per-
formed on blsad and bus reiently achicved
promincnce with jie acSepiunce by the Public
Health Service as an alesnative 1o blood lend
festing in the serecning of children for lead
puisening® "3 13 A1 A0 A4, copropor-
phyrin I aysays, 2nd Slocd examinations for
hemoglobin, reticulogyzes, und stippled red
celis are uscful in the wasessnent of worker
heulth, but no ane of theee measuraments
2lome is an accepred specific index ol lead als-
sorption.'!

The Ca EDTA miobilicution test for lead i
presently Lsed for estimezting both current and
previous absorstion of increased dimounts of
lead 3 % g hiv et o o dledoseol 1. C2

. -
sts) NV STewvww e

Lead (Inorgenic Ceinpounds) 309

EDTA is infused intravenously over & period
of one hour. Urinc is :lien collected quanti-
tatively for 24 hours (four days in su‘.:.j'cc.ts
with renzl insufficiency): the epper limits ia
healthy adult subjects is 500 to 600 «2 of lead
excreted in the urine.

Treatment: [ acute lezd poisosing, ade
minister Ca EDTA (edathamil calcium dis-
odium, Versenate) by centinuous s:oﬂg v
g:/duy (mild cases) or 3 to 4 g./day (cautiously
in severe cases). The conceniration of Ca
EDTA in § per cent D/W or NS should not
exceed 0.5 per cent; infuse the total daily
dose in 12 10 24 hours (minimum sefe infusicn
time is cight hours).*? Maximum coursc is fve
days.

Precautions: Ca EDTA has caused pro-
teinuria, microscopic hematuria, lacze cpithe-
lial cells in the ufinary sediment, hypercals
cemia, and fever, and therefere it should not
be used during periods of anura. Sxfc 2d-
ministration cf Ca EDTA recuires the follow-
ing determinations on the first, third, z=d &fth
czy of each course of theragy: serum electo-
'yles; urea mitrogen, cilcium, phespiions,
and aikaline phosphatase measvrements in

lood; and routine urinaiysis.’* The patient
should also be moenitored for irrcgulzrities of
cardizc rvythm. ) :

Nate: The oral adminisiration of Cx EDTA
10 workers cxpored to lcad 25 prophytactic
therapy has been considered and pricticed by
seme, This practice is condemned on whe ful-
lowing counts: (1) only 2 to S per cent of an
zdministered dose of Ca EDTA is abscrhed
from the gastrointestina) 1ract; (2) Ca EDTA
given orally increises the absorprica of
lead from the bowel and may precipitate or
aggravate  symptoms  of lead  seisen-
ing. 38

Medical Controli Prepiacement and zanual
physical examiration with emphasis en the
nervous system, sastrointestinal trict, Btaod,
ard kidneys; comgplete tlood ceil count:
urinulysis: blood lead,
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MERCURY

(Revision C)

Issued: September 1981
Revised: August 1988

518 377-8855
e D

Material Name' MERCURY

CAS No. 7439-97-6

Buyers’ Guide (Genium ref. 73) for a list of suppliers.

Mercury, CAS No. 7439-97-6

*Mercury can be absorbed through intact skin, which contributes to

overall exposure.

**+See NIOSH, RTECS (OV4550000), for additional data with references to
:eproducuve, mutagemc. and tumongemc effects.

Boillng Polnt. 673°F (357'C)
Specific Gravity (H,O = 1): 13.546 at 68°F (20°C)
Vapor Pressure: 0.0018 Torr at 77°F (25°C)

Flash Point and Method

Description (Origin/Uses): Used in barometers, thermometers, hydmmeters, and pyrometers; in mercury
arc lamps producing ultraviolet rays; in switches and fluorescent lamps; as a catalyst in oxidations of organic
compounds; in alloys; in explosives; and for extracting gold and silver from ore.

Other Designations: Colloidal Mercury; Metallic Mercury; Quicksilver; Hg; Hydrargyrum;
Manufacturer: Contact your supplier or distributor. Consuit the latest edition of the Chemicalweek

Comments: Inorganic and organic mercury compounds are highly toxic, as is pure mercury.

Appearance and Odor: A silver, heavy liquid; odorless. Danger: Mercury vapor has no warning properties.

Flammability Limits in Air

“~OSHA PEL
Ceiling: 1 mg per 10 m?

Ca 100

ACGIH TLV (Skin*), 1987-88
TLV-TWA: 0.05 mg/m* as Hg (Mercury

Vapor)

Toxicity Data**
Rabbit, Inhalauon, LC,.: 29 mg/m’
(30 Hrs)

" Water Solubility (%) Insoluble
Molecular Weight: 201 Grams/Mole
Meiting Point: -37.93°F (-38.85°C)

* *

% by Volume

extremely toxic fumes.

demand or positive-pressire mode.

Conditions to Avoid: Do not expose mercury to incompatible chemmals.

Extinguishing Media: *Mercury does not burn. Use extinguishing agents that will put out the surrounding fire.

Unusual Fire or Explosion Hmrds- When exposed to the high temperatures that occur during a fire, mercury can vaporize to form

Special Fire-fighting Procedures: Wear a self-contained breathing apparatus (SCBA) with a full facepiece operated in the pressure-

Mucury is stable in closed contamers atmom tempcameundernormal storage and hmdlmg conditions. 1t canno undergo hazardous
polymerization,

Chemical Incompatibflities: Hazardous reactions involving mercury and acetylene, ammonia, boron phosphodiiodide, chlorine,’ ‘chiorine
dioxide, methyl azide, sodium carbide, nitric acid, oleum, and sulfuric acid are reported (Gemum ref. 84).

Hazardous Products of Decomposition: Extremely toxic mercury metal fumes are likely to be produced during fires.




ercury is not listed as a carcinogen by the NTP, IARC, or OSHA. ] . .
Sumnugry of Risks: Mercury 1gs ver})'l toxic due to its liquid and fat solubility, lack of charge, and membrane permeability. Itis a _
slowly cumulative poison that concentrates in the brain, kidneys, and liver. It is very hazardous when spilled or heated. Mercury and its
vapor are rapidly absorbed by the membranes lining the respiratory tract, the gastrointestinal (GI) tract, and the skin. Mercury is a
teratogen (causes physical defects in embryos). Medical Conditions Aggravated by Long-Term Exposure: Preexisting
problems of the target organs can be worsened. Provide preplacement and periodic medical exams emphasizing the target organs.
Target Organs: Skin, eyes, respiratory system, central nervous system ( , kidneys. Primary Entry: Skin absorption/
contact, inhalation. ~ Acute Effects:” Erosion of the respiratory/GI tracts, nausea, vomiting, bloody diarrhea, shock, headache,
metallic taste. Inhalation of high concentrations for short periods can cause pueumonitis, chest pain, dyspnea, coughing, stomatitis,
gingivitis, and salivation. Chronic Effects: Tremors, emotional problems, loss of concentration, depression, drowsiness, fatigue,
insomnia, loss of memory, kidney problems, eye lesions, vision disturbances, sore mouth and throat, problems with the sense of taste or
smell, nosebleeds, nasal inflammation, loss of weight or appetite, poor hand-eye coordination, awkwardness, and unsteadiness, as well as
dermatitis. FIRST AID: Eyes. Immediately flush eyes, including under the eyelids, gently but thoroughly with plenty of running
water for at least 15 minutes. Skin. Immediately wash the affected area with soap and water because of the increased exposure from
skin absorption. Inhalation. Remove exposed person to fresh air; restore and/or support his or her breathing as needed. Have
medical personnel administer oxygen to treat the chemical pneumonitis that may develop. Ingestion. Never give anything by mouth
1o someone who is unconscious or convulsing. Note to physician: If indicated by degree of ingestion, saline cathartics and charcoal
should be used. Chelation therapy with d-penicillamine may also be indicated.

GET MEDICAL HELP (IN PLANT, PARAMEDIC, COMMUNITY) FOR ALL EXPOSURES. Seek prompt
medical assistance for further treatment, observation, and support after first aid. Treatment of chronic mercury
poisoning requires expert medical care. At the first signs, Immediately remove the exposed person from further
exposure and have him or her examined and treated by a physician trained in occupational mercury poisoning.

: 0 PIT - _ T PROCEURE 5
Spill/Leak:

R

N aEAL VLA R AND DISPOGSA i S

Notify safety personnel, restrict access to thie spill area to necessary personnel, and provide adequate ventilation. Clean up
spills promptly. Specialized equipment and/or techniques may be required to safely deal with large mercury spills; if large quantities of
mercury are used in the workplace, detailed, prior spill-management planning is recommended. Collect spilled mercury by using a suction
pump and an aspirator bottle with a long capillary tube. For finely divided mur{ in inaccessible cracks, comers, etc., treatment with
calcium polysulfide and excess sulfur is recommended to convert the mercury globules into mercury sulfide. Vacuum cleaners may be used
if they are equipped with specially designed mercury-absorbent exhaust filters. Collect the mercury into tightly sealed containers for later
disposal or re ion. Cleanup personnel must use the recommended personal protective equipment (see sect. 8). B
Waste Disposal: Consider reclamation, rec ling, or destruction rather than disposal in a landfill. Do not pour mercury down a drain.
Mercury is very harmful to the environment. Contact your supplier or a licensed contractor for detailed recommendations. Follow Federal,
state, and local regulations, i v

OSHA Designations gPA D:{slgnatlons v540 CSR 36)1251)
— Air Contaminant (29 CFR 19010.1000 Subpart CRA Hazardous Waste No. . )

nant 2 000 Subpart Z) CERCLA Hazardous Substance, Reportable Quantity: 1 Ib (0.454 kg)*

*Per the Clean Water Act, § 407 (a); Clean Air Act, § 112;

5 i PEC ON INFORM! o
Goggles: Always wear protective eyeglasses or chemical safety goggles. Where splashing of mercury may occur, wear a full face shield
or splash guard. Follow OSHA eye- and face-protection regulations (29 CFR 1910.133). ] .
Respirator: Use a NIOSH-approved respirator per the NJOSH Pocket Guide to Chemical Hazards for the maximum-use concentrations
and/or the exposure limits cited in section 2. Follow OSHA respirator regulations (29 CFR 1910.134). Other: Wear impervious gloves,
boots, aprons, gauntlets, etc., to prevent any contact with mercury and the skin. . L ]
Ventilation: Install and operate general and local ventilation systems powerful enough to continuously maintain airborne leveis of.
gm-rcmysbelo:v the Oﬁm PEL standard cited in section 2. ¢ o N " ailable in work

afety Stations: emergency eyewash stations, washing facilities, and safety/quick-drench showers available in areas.
Contaminated Equipment: Co::;ytac{z:sqs pose a specnlm:gwd, soft lenses may absorb irritants and all lenses concentrate them. Do
not wear contact lenses in any work area. Remove contaminated clothing and launder it before wearing it again; clean mercury from shoes
and equipment. Scparate work and street clothes; store work clothes in special lockers and always shower before changing to street clothes.
Comments: Practice good personal hygiene; always wash thoroughly after using this material, Keep it off of your clothing and

equipment. Avoid transferring it from your hands 1 your mouth while eating, drinking, or smoking. Do not eat, drink, or smoke in any
work area. .

N9 SPEC PRECAUTIONS AND COMMENTS . , ]
Storage/Segregation: Store mercury in a cool, dry, well-ventilated area in tightly closed unbreakable polyethylene containers. Protect
these containers from physical damage. ' ' .
Special Handling/Storage: Construct storage areas to have smooith, hard, nonporous floors with no cracks or spaces so that spilled
mercury globules do not form in inaccessible areas. o
Comments: Mercury evaporates slowly, but if it is spilled it can form many tiny globules that evaporate much faster than a single pool

of it will. In an unventilated area, significant concentration of mercury vapor can develop from this enhanced evaporation effect. This
poisonous vapor is particularly hazardous if breathed over a long period of time, so spills or releases of mercury require very meticulous
cleaning procedures. '

Transportation Data (49 CFR 172.101-2)

DOT Shipping Name: Mercury, Metal DOT Label: None , IMO Class: 8
DOT Hazard Class: ORM-B DOT ID No. NA2809 IMO Label: Corrosive
References: 1, 2, 8, 26, 38, 84-94,‘100. _ _ ‘
Judgments 25 to the suitability of information herein f r's oy , . ] e
 Therefom, m:mm" Prepared by PJ Igoe, BS _

been taken in the preparation of such tnformation, Geaium Publishing }
m»mmmwﬂm,m‘:ﬂm Industrial Hygiene Review: DJWﬂson,CﬂI v
2 to the accumcy or suitability of such information for application to

purchaser’s intended purposes or for consequences of s use. s| Medical Review: MJ Hardies, MD

R N ..
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NDA0OO NICKEL(ll) CHLORIDE HEXAHYDRATE (1 :2:6)

NDA00O HR:3
NICKEL(II) CHLORIDE HEXAHYDRATE (1:2:6)
CAS: 7791-20-0 NIOSH: QR 6480000
mf: CI,Ni*6H;0 mw: 237.73

PROP: A: Yellow, deliquescent scales: b: monoclinic, green
crystals. A: NiCl,, b: NiCly*6H,0; mw (a): 129.60, mw
(b): 237.70, mp (a): sublirnes, bp (a): 987°, d (a): 3.55,
vap press: 1 mm @ 671°.

TOXICITY DATA:
cyt-mus:mmr 100 pmol/L,
sce-ham:fbr 32 mg/L
ipr-mus LD50:48 mg/kg
iva-dog LD50:40 mg/kg

CODEN:

MUREAYV 68,337,79
MUREAV 104,141,82
AEPPAE 244,17,62
EQSSDX 1,1,75

Nickel and its compounds are on the Community Right
To Know List.

OSHA PEL: TWA | mg(Niy/m?

ACGIH TLV: TWA 0.1 mg(Niy/m?

NIOSH REL: (Inorganic Nickel) TWA 0.015 mg(Ni)/m>

THR: Poison by intraperitoneal and intravenous routes. Mu- -

tagenic data. Violent reaction with K. When heated to de-
composition it emits very toxic fumes of Cl~. See also
NICKEL COMPOUNDS and CHLORIDES.

NDA500 HR: 3
NICKEL, COMPOUND with pi-CYCLOPENTA-
DIENYL (1:2)

CAS: 1271-28-9 NIOSH: QR 6500000

mf: C;oH;o*Ni mw: 188.91

SYNS:

Pi-CYCLOPENTADIENYL COM- NICKEL BISCYCLOPENTADIENE
POUND WITH NICKEL NICKELOCENE

DI-pi-CYCLOPENTADIENYL.-
NICKEL

TOXICITY DATA: CODEN:

ims-rat TDLo:600 mg/kg/52W-1: NCIUS* PH 43-64-
NEO "~ 886,DEC,65

ims-ham TDLo: 200 mg/kg: PWPSAS 14,68,71
NEO

ims-rat TD :600 mg/kg/4TW-I: NCIUS* PH 43-64-
NEO 886,JUL,68

ims-rat TD :650 mg/kg/1Y-I: PWPSAS 14,68,71
NEO

ims-rat TD :1260 mg/kg/S6W-1: NCIUS* PH 43-64-
NEO 886,DEC,68
ims-rat TD :50 mg/kg:ETA NCIUS* PH-43-64-
886,SEPT,65
ims-rat TD :50 mg/kg:NEO NCIUS* PH 43-64-
886,AUG,69
orl-rat LD50:490 mg/kg PWPSAS 11,39,68
ipr-rat LD50:50 mg/kg NCIUS* PH 43-64-
886,JAN,65
ims-rat LD50:82 mg/kg NCIUS* PH 43-64-
886,AUG,64
orl-mus LD50:600 mg/kg PWPSAS 11,39,68

ipr-mus LD50:86 mg/kg PWPSAS 11,39,68

2480

IARC Cancer Review: Animal Inadequate Evidence
IMEMDT 2,126,73; Animal Sufficient Evidence
IMEMDT 11,75,76. Nickel and its compounds are on the
Community Right To Know List. Reported in EPA TSCA
Inventory. .

NIOSH REL: TWA 15 pg(Ni)/m?

THR: Poison by intraperitoneal and intramuscular routes,
Moderately toxic by ingestion. An experimental carcinogen,
neoplastigen and tumorigen. When heated to decomposition
it emits acrid smoke and irritating fumes. See also NICKEL
COMPOUNDS.
NDBO000 : - HR:3
NICKEL COMPOUND

Nickel and its compounds are on the Community Right
To Know List.

THR: Nickel and many of its compounds are poisons and
carcinogens. Some are human carcinogens by inhalation,
All airborne nickel contaminating dusts are regarded as
carcinogenic by inhalation. Nickel carbonyl is probably
the most hazardous compound of nickel in the workplace.
It is carcinogenic and highly irritating to the lungs and
can produce asphyxia by decomposing to form carbon mo-

‘noxide. Nickel chloride (NiCl,), sulfate (NiSO,*6H,0),

nitrate [Ni(NO3),°6H,0], carbonate (NiCO,), hydroxide
[Ni(OH),] and acetate [Ni(COOCHS3),] are the saits of great-
est commercial importance.

Ingestion of large doses of nickel compounds (1-3 mg/
kg) has been shown to cause intestinal disorders, convul-
sions, and asphyxia. Hypersensitivity to nickel is common
and can cause allergic contact dermatitis, pulmonary
asthma, conjunctivitis, and inflammatory reactions around
nickel-containing medical implants and prostheses. The
most common effect resulting from exposure to nickel com-
pounds is the development of ‘‘nickel itch’’. It occurs pri-
marily in persons doing nickel-plating and is most frequent
under conditions of high temperature and humidity, when
the skin is moist, and mainly affects the hands and arms.
There is marked variation in individual susceptibility to
the dermatitis. .

Nickel refinery workers experience increased mortality
rates from cancer of the lungs and nasal cavities attributed
to inhalation of airborne nickel compounds. Cancer devel-
ops in rodents after administration of Ni;S;, NiO, and
Ni(CO),. Nickel chloride, sulfate, carbonate, and carbonyl
are experimental teratogens.

Pulmonary damage develops in rodents chronically ex-
posed to aerosols of nickel dust, NiCl,, or NiO. Divalent
nickel salts.cause hyperglycemia, immune system eﬂ‘ect§.
kidney damage, liver damage, and heart effects in experi-
mental animals by parenteral administration. These com-
pounds are common air contaminants. See also NICKEL
and specific compounds.




6336

mp 136-138". LDy, in male mice, rats (mg/kg): 860, 2800
orally; 46, 43 i.v., B. W. Neumann, F. Lauschner, Arzneimit-
tel- Forsch. 29, 1206 (1979).

THERAP CAT: Vasodilator.

6336. Niceritrol. 3-Pyridinecarboxylic acid 2,2- bis{[(3-
pyridinylcarbonyl)oxy]methyi]- 1,3-propanediyl ester; nicotin-
ic acid neopentanetetrayl ester; pentaerythritol tetranicotin-
ate; 8 AL; Perycit; Bufor; Cardiolipol. CyH,N,Oy; mol wt
556.54. C 62.58%, H 4.34%, N 10.07%, O 23.00%, Prepn:
Fr. pat. M2046 (1963 to Societé d'Etudes et de Recherches
Pharmacotechniques), C.4. 60, 10656e (1964); Brit. pats.
1,022,880; 1,053,689 (1966, 1967 to Aktiebolag Bofors), C.A.
64, 19708d (1966), C.4. 66, 104907 (1967); Kuriyama,
Kudo, Japan. pat. 2359(‘67) (to Yoshitomi), C.A4. 66,

115935p (1967).
=¥
N l =N
Q—co’ocnz.—c-mzooc@
o
)

‘Crystals, mp reported as 160-162° and as 163-164°.
THERAP CAT: Antilipemiic.

6337. Nickel. Ni; at. wt 58.69; at. no. 28; valence 2: sei-
dom 1, 3, 4. Five naturally occurring isotopes: 58 (67.76%);
60 (26.16%); 61 (1.25%); 62 (3.66%); 64 (1.16%); artificial,
radioactive isotopes: 56; 57; 59; 63; 65-67. Abundance in
earth’s crust 0.018%. Its elementary natiire was recognized
by Cronstedt in 1754: Cronstedt, -Mineralogie (Stockholm,
1758) p 218. Isolated by Berthier, Ann. Chim. Phys. (2] 14,
52 (1820); 28, 94 (1824). Occurs free in mieteorites. Found
in many ores as sulfides, arsenides, antimonides and oxides
or silicates; chief sources include chalcopyrite, g.v.. pyrrho-
tite, pentlandite [(Fe.Ni)S,] and garnierite [3(Mg,Ni)O.-
2510,.2H,0]; other ores include miccolite (NiAs) and miller-
ite (NiS). Methods of extraction and purification: Mackiw,
Can J. Chemn. Eng 46, 3 (1968); Houot, Ann. Mines 1969
(April), 9; Queneau, J. Metals 22, 44-48 (1970). Prepn of
high purity nickel: Wise, Schaefer, Merals Alloys 16, 424
(1924); from NiO and H,: Glemser in Handboak of Prepara-
tive Inorganic Chemistiry vol, 2, G. Brauer. Ed. (Academic
Press, New York, 2nd ed., 1965) pp 1543-1544; by clectrol-
ysis: Vu Quang Kinh, Nardin, Compz. Rend. Ser. C266, 307
(1968). Comprehensive reviews: Gmelin's; Nickel (8th ed.)
57, 5 vols, about 3500 pp (1965-1967); Nicholls in Compre-
hensive Inorganic Chemistry vol. 3, J. C. Bailar, Jr. et al,
Eds. (Pergamon Press, Oxford, 1973) pp 1109-1161; 1. K.
Tien, T. E. Howson in Kirk-Othmer Encyclopedia of Chemi-
cal Technology vol. 15 (Wiley-Interscience, New York, 3rd
ed., 1981) pp 787-801. Book: Nickel Toxicology, S. S. B-
rown, F. W. Sunderman, Eds. (Academic Press, New York,
1980) 193 pp. Review of carcinogenicity studies: JARC
Monographs 11, 75-112 (1976).

Lustrous white, hard, fi agnetic metal; face-centered
cubic crystals. mp 1555". bp (caic) 2837 (3110K): D. R.
Stull, G. C. Sinke, Thermodynamiic Properties of the Ele-
ments, Advances in Chemistry Series 18 (A.C.S., Washing-
ton, 1956). d 8.90. Heat capacity (25%) 6.23 cal/ g-atom/°C.
Mobhs’ hardness 3.8. Latent heat of fusion 73 cal/ 8. Elec-
trical resistivity (20°): 6.844 .ohms-cm. E'(ag) Ni/Ni3+
0.250 V. Stable in air at ordinary temp; burns in oxygen,
forming NiO; not affected by water; decomposes steam at a
red heat. Slowly attacked by dil hydrochloric or sulfuric
acid; readily attacked by nitric acid. Not attacked by fused
alkali hydroxides. ’ ’

Caution: May cause dermatitis in sensitive individuals.
Ingestion of soluble salts causes nausea, vomiting, diarrhea:
E. Browning, Toxicity of Industrial Metals (Appleton-
Century-Crofts. New York, 2nd ed., 1969) PP 249-260.
This substance and certain nickel compounds have been
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Niceritrol

listed as carcinogens by the EPA: Second Annual Reporr on
Carcinogens (NTP 81-43, Dec. 1981) pp 163-168.

USE: Nickel-plating; for various alloys such as new silver,”
Chinese silver, German silver; for coins, elec_trotyps. storage
batteries; magnets, lightning-rod tips, electrical contacts ang
electrodes, spark plugs, machinery parts; catalyst for hydro.
genation of oils and other organic substances. See alsyp
Raney nickel. Probably the largest use of nickel is in the
manuf of Monel metal, stainless steels, and nickel-chrome
resistance wire: in alloys for electronic and space applica.
tions. :

6338. Nickel Acetate. C,HNiO,; mol wt 176.80,
27.17%, H 3.42%, Ni 33.21%, O 36.20%. Ni(CH,CO,)r

Tetrahydrate, green, cryst mass or powder; acetic odor. d
1.744. Sol in 6 parts water, in alcohol. Keep well closed

6339, Nickel Acetylacetonate. Bis(2,4-pentanedionato.
0,0’ )nickel; bisacetylacetonatonickel(II); bis(2,4-pentane-
diono)nickel(IT); 2,4-pentanedione mnickel complex. C,H,,.
NiO,; mol wt 256.93. C 46.75%, H 5.49%, Nl_ 22.85%, O
24.91%.  Ni(CH;COCHCOCH,),. Also Ni(acac), or
Ni(AA),. Prepn Ifom acetylacetone and Ni(OH);: Gach,
Monatsh. 21, 103 (1900); from acetylacetone and NiCl,.-
6H,0: Charles, Pawlikowski, J. Phys. Chem. 62, 440 (1958);
from 4-diethylamino-3-pentene-2-one and NiCl,.6H,0:
Gash, Can J. Chem. 45, 2109 (1967). See also Fen;elius,
Bryant, Inorg. Syn. 8, 105 (1957). Exists as a trimer in the
solid state: Bullen, Nature 177, 537 (1956); Bullen et ai,
Inorg. Chem. 4, 456 (1965); as a monomer in the vapor
phase: Fackler et al, J. Phys. Chem. 72, 4631 (1972). Struc-
ture of dihydrate: Montgomery, Lingafeiter, Acta Cryst. 17,
1481 (1964).

Emerald-green orthorhombic crystals. mp 229-230". bpy,
220-235°. dY 1.455. uv max (10-4Min CHCl,): 298, 265
nm (log € 4.34, 4.44). Sol in water, alcohol, chloroform,
benzene. Insol in ether, ligroin.

USE: Catalyst.

6340. Nickel Bromide, Nickel dibromide.
wt 218.53. Br 73.13%, Ni 26.87%. NiBr,. o

Trihydrate, yellowish-green, very deliquesc crystais; loses
its water at about 200°, the anhydr salt is a golden-yellow
color and sublimable in absence of air. Sol in one part wa-
ter, in alcohol: Keep well closed.

6341. Nickel Carbonate Hydroxide, CHNi,O5; mol wt
304.17. C 3.95%, H 1.32%, Ni 57.91%, O 36.82%. NiCOy.-
2Ni(OH),. Tetrahydrate occurs in nature as the mineral
zaratite. .

Tetrahydrate, green, odorless powder. Insol in water; sol
in ammonia and in dil acids with effervescence. .

USE: Nickel-plating; catalyst for hardening of fats; in

ceramic colors and glazes.

6342, Nickel Carbonyl. Nickel tetracarbonyl. C,NiOg
mol wt 170.73. C 28.13%, Ni 34.38%, O 37.48%. Ni(CO),
Intermediate in nickel refining. Made by passing carbon
monoxide over finely divided nickel: Mond er al, J. Chem.
Soc. 57, 749 (1890); Gilliland, Blanchard, Inorg. Syn. 2, 234
(1946). Use of nickel carbonyl in organic synthesis: G.
Wilke et al, Angew. Chem. Int. Ed. S, 151 (1966); M. F.
Semmelhack in Organic Reactions vol. 19 (Wiley, New York,
1972) p 115; E. J. Corey, H. A. Kirst, J. Am. Chem. Soc. 94,
667 (1972). Kinetic studies: D. H. Stedman et al, Science
208, 1029 (1980). Toxicity study: Hackett, Sunderman,
Arch. Environ. Health 14, 604 (1967). Review: Nicholls in
Comprehensive Inorganic Chemistry vol. 3, J. C. Bailar, Jr. et
al, Eds. (Pergamon Press, Oxford, 1973) pp 1115-1119. )

Colorless, volatile liquid. Poisonous! Oxidizes in the air:
explodes at about 60°. di? 1,318, bp 43°. mp —19.3". Crit
temp about 200°. Crit pressiire about 30 atm. Sol in about
5000 parts water free from air; sol in alcohol, benzene, chlo-
roform, acetone, carbon tetrachloride. LDy, in rats (mg/kg):
39 i.p;; 63 s.c.- 66 i.v., Hackett, Sunderman, loc. cit.

Caution: Vapors may cause irritation, congestion and
edema of lungs. Prolonged exposure may cause cancer of
lungs; nasal sinuses.

USE: In organic synthesis.

6343, Nickel Chloride. Nickel dichloride. Cl,Ni; mol wt
129.61. Cl 54.70%, Ni 45.30%. NiCQl,.

Br,;Ni; mol

Consult the cross index before using this section.

green, deliquesc cr
“clinic. Structure reported to !
Mizuno, J. Phys. Soc. Japan

3g (1961). Sol in about one pas
salt is golden-yellow, subli

Hind readily absorbs NH,. The aq ¢

égl? well closed. LD i.v. in dogs:

, vol. 1, W. S. Spector,
g cast zinc.

Dimethylglyoxin
c‘k—e}-N.N']nickcl; bis(:
; mol wt 288.91.
Ni 20.31%, O 22.15%. P:
77,324 (1935); F. 3. ¥
S oquents vol. 3 (Van Nostrand, 1
79: Thabet et al, Inorg. Nucl C.

cture:  Godyeki, Rundle, 4

N
\c-n\ l/'l
Lﬂ) <

| !
ﬂsc O H=—=C

o ISurlet-red. cryst powder §ub
™ tes, acetic acid, ammonia; sol in ¢
.z ciably sol in abs alcohol. ]
Tuse: As sun-fast pigment In
" compounds and cosmetics.
%6346, Nickel Fluoride, Nick:
§x'-kle. F,Ni; mol wt 96.69. Ni

- ?l!pn Henkel, Kla:;m. sz. #
) Priest, Inorg. Syn. 3
; m%;::f?«. 74, 1615 (1952)
. Yellowish to green tetragone
o i%dl%ubﬁhu in HF stream »
. water (4 g/100 ml at 25). A
tnsol in alcohol, ether.

< danges in bones. '

“1:6347. Nickel Formate. C;!
f,,?,ﬁ H 1.36% Ni 3942’/:
Prepd by reaction of formic a«
pat. 2,576,072 (1951 to Harsb

hydr on careful heating to 1
%’ yielding Ni, CO, COp !
Moderately sol in water; practi:
.. Use: Manuf of Ni; prepn of
%" tions, particularly hydrogenati

o ¢ 6348, Nickel Hydroxide.
A;ﬁod' mol wt 92.72. H 2.!
. Ni(OB), ‘
< Monohydrate, apple-green !
 to form NiO and H,O. Inso!
" 6349, Nickel Todide. Nic
g% 31251, 181.21%, Ni 18.79%.
- Iron-biack color. ,Subﬂ:
" drate, bluish-green very \
.. ter or slcohol. Keep well clos
£
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SECTION 1. MATERIAL IDENTIFICATION

Material Name: SELENIUM
Description (drigin/ Uses): Used to manufacture other selenium coinpounds; also used in photography and xerography
and as a catalyst and pigment.

4 . ) Not Found
Other Designations: Elemental Selenium; Selenium Base; Selenium Dust; Selenium Metal; HMIS

Selenium Metal Powder; Se; NIOSH RTECS No. V§7700000; CAS No. 7782-49-2 ]P:l (3) , -
Manufacturer: Contact your supplier or distributor. Consult the latest edition of the Chemicalweek R 1 I 4
Buyers Guide (Genium ref. 73) for a list of suppliers. PPG*
S 2
 Comments: See Genium Industrial MSDS 152 (Selenjum Dioxide). *Seesect 8 K 0O
SECTION 2. INGREDIENTS AND HAZARDS % EXPOSURE LIMITS
Selenium, CAS No. 7782-49-2 ca 100 | IDLH* Level: 100 mg/m®
OSHA PEL**
8-Hr TWA: 0.2 mg/m®
ACGIH TLV,** 1987-88
V-TWA: 0. 3
*Immediately dangemus 1) life and health TLV-TWA: 02 mg/m
**This exposure limit is defined for seleniim conipoinds as Se. Toxicity Data***
*#**See NIOSH, RTECS, for additional data with references to reproductive, oxicity Data
mutagenic, and tumorigenic effects. Rat, Oral, LD,: 6700 mg/kg
Rat, Inhalanon, LD : 33 mg/kg (8 Hrs)
SSECTION 3. PHYSICAL DATA - - R T R
Boiling Point: ca 1263°F (684°C) Spec’ific Gravity (H,0 = 1): Both amorphous and
Water Solubility: Insoluble crystalline forms have specific gravities between 4 and 5.

Melting Point: ca 644°F (340°C) Molecular Weight: 79 Grams/Mole

Appearance and Odor: A dark red to bluish black amorphous solid or dark red, grey, or black crystals appearmg in two dxstmct forms, or
allotropes, because of differences in crystalline structures; odorless.

2

SECTION 4. FIRE AND EXPLOSIONDATA  T1OWER | UPPER
Flash Point and Method Autoignition Temperature Flammability Limits in Air
* . % by Volume * *

Extinguishing Media: *Selenium does not bum. Use agents such as dry chemical, "alcohol” foam, or carbon dioxide that will extinguish
the surrounding fire.

Unusual Fire or Explosion Hazards: None,

Special Fire-fighting Procedures: Wear a self-contained breathmg apparatus (SCBA) with a full facepiece operated in the pressure-
demand or positive-pressure mode.

SECTION 5. REACTIVITY DATA

Selenium is stable in closed containers at room temperature under normal storage and handling conditions. It does not undergo hazardous
polymerization. .

Chemical Incompatibilities: This material reacts dangerously with carbxdes fluorine, oxygen potassium, and many more matenals
(see Genium ref. 84).

Conditions to Avold: Avoid direct contact with incompatible chemicals to prevent dangerous and violent reactions. Avoid the unin-
tended contact of water with selenjum in storage areas or reactor vessels.

Hazardous Products of Decomposition: When heated to decomposition, selenium readily emits toxic oxides of selenium (SeO -

. Selenjum itself is a highly toxic and dan}emus material.
Copyright © 1?88 Omhxum Cmptnm




No.136 SELENIUM  4/88

SECTION 6. HEALTH HAZARD INFORMATION

Selenium is not listed as a carcinogen by the NTP, IARC, or OSHA. )

Summary of Risks: Direct exposire to selenium or inhalation of its dust causes severe irritation of the skin, eyes, and the upper
respiratory tract (URT). Caution: Some symptoms of exposure to selenium (e.g., chemical pneumonia) may be delayed for several
hours.  Medical Conditions Aggravated by Long-Term Exposure: Nonereported. Target Organs: URT, skin, eyes.
Primary Entry: [chalation, skin contact. Acute Effects: Skin and eyve burms, contact dermatitis, intense irritation of the URT,
and headache. Cases with flulike symptoms resembling metal-fume fever within 24 hours of exposire have been reported.

Chronic Effects: Odor of garlic on breath; fatigue; imitability; URT irritation; pallor; gastrointestinal distress; metallic taste; and an
allergic eye reaction with red, sometimes puffy, evelids.

FIRST AID: Eyes. Immediately flush eyes, including under the eyelids, geoty but thoroughly with plenty of running water.

Skin. Immediately wash the affected area with plenty of running water. Any worker who develops a rash or contact dermatitis must get
medical attention and prevent any furthier contact with selenium metal or its compounds (e.g., selenium dioxide; see Genium Industrial
MSDS 152). Inhalation. Remove exposed person 1o fresh air; restore and/or support his or her breathing as needed. Prompt
administration of oxygen gas (O,) by trained medical personnel may aid recovery. Ingestion. Give exposed person several glasses of
water to dilute material. Do not induce vomiting. Never give anything by mouth to someone who is unconscious or convulsing.

Treat each exposure to selenium as an emergency! GET MEDICAL HELP (IN PLANT, PARAMEDIC,
COMMUNITY) FOR ALL EXPOSURES. Seek prompt medical assistance for further treatment, observation, and
support after first aid. If chelation therapy to remove the metallic selenium is indicated, calcium disodium edetate
(CaNa,-EDTA) is the chelating agent of choice; do not use dimercaprol. Burns may require treatment with 10%
sodium thiosulfate cream.

SECTION 7. SPILL, LEAK, AND DISPOSAL PROCEDURES _

Spill/Leak: Notify safety personnel, evacuate all nonessential personnel, provide adequate ventilation, and do not add any water o the
spill or leak area. Cleanup personnel need protection against contact with and inhalation of dust (see sect. 8). Scoop up spilled selenium
into suitable containers for disposal. Carefully sweep or vacuum up small spills or residues without creating dust.

Waste Disposal: Contact your supplier or a licensed contractor for detailed recommendations for disposal. Follow Federal, state, and
local reguiations, . :

OSHA Designations

Air Contaminant (29 CFR 1910.1000 Subpart Z)

EPA Designations (40 CFR 302.4)

RCRA Hazardous Waste: Listed without a Number

CERCLA Hazardous Substance, Reportable Quantity: 1 Ib (0.454 kg)

SECTION 8. SPECTAL PROTECTION INFORMATION

Goggles: Always wear protective eyeglasses or chemical safety goggles. Follow the eye- and face-protection guidelines in

29 CFR 1910.133.  Respirator: Use a NIOSH-approved respirator per the NIOSH Pocket Guide to Chemical Hazards for the
maximum-use concentrations and/or the exposure limits cited in section 2. Follow the respirator guidelines in 29 CFR 1910.134. For
€mergency or nonroutine use (e.g., cleaning reactor vessels or storage tanks) wear an SCBA with a full facepiece operated in the pressure-
demand or positive-pressure mode. Warning: Air-purifying respirators will not protect workers in oxygen-deficient atmospheres.
Other: Wear impervious gloves; boots; aprons; and clean, impervious, body-covering clothing to prevent any possibility of skin contact.
Ventilation: Install and operate general and local maximum explosion-proof ventilation systems powerful enough to maintain airborne
levels of selenium below the OSHA PEL standard cited in section 2. Safety Stations: Make eyewash stations, washing facilities, and
safety showers available in areas of use and handling. Make the 10% sodium thiosulfate solution or cream and the CaN. 4,-EDTA chelating
agent formula (sect. 6) readily available to a trained safety specialist. Contaminated Equipment: Contact lenses pose a special hazard;
soft lenses may absorb irritants, and all lenses concentrate them. Particles can adhere to contact lenses and cause corneal damage. Do not
wear contact lenses in any work area.

Comments: Practice good personal hygiene; always wash thoroughly after using this material. Avoid transferring it from your hanods to
your mouth while eating, drinking, or smoking. Do not eat, drink, or smoke in any work area.

SECTION 9. SPECIAL PRECAUTIONS AND COMMENTS

Storage/Segregation: Store selenim in a cool, dry, well-ventilated area in tightly closed containers away from oxidizing agents,
organic materials, water, fhetals, and incompatible chemicals (see sect. 5). Special Handling/Storage: Prevent moisture or water
contamination in any storage facility. Consider instailing an automatic monitoring system to detect selenium contamination; storage under
an inert gas (e.g.; 2 nitrogen blanket) may be warranted depending on the work environment. Engineering Controls: Use selenium in
closed engineering systems because of its significant health and physical hazards (see sects. 4, 5, and 6). All engineering systems
(production, transportation, etc.) should be of maximum explosion-proof design (i.e., they must be nonsparking, electrically grounded

and bonded, etc.). Comments: Perform all work with selenium with a sustained, conscientious effort to prevent accidental contact with
water. Do not create a dusty working environment. Develop a sustained, conscientious program of working guidelines prior to any
accidental exposure.

Transportation Data (49 CFR 172.101-2)

DOT Shipping Name: Selenium Metal Powder DOT Label: Poison IMO Label: St. Andrew's Cross (X)*
DOT Class: Poison B DOT ID No. UN2658 IMO Class: 6.1

*Harmful-Stow away from Foodstuffs (IMO Label, Materiais of Class 6.1 Packaging Group IIT)
References: 1, 2, 12, 73, 84-94, 100, 103.

Judgments as to the suitability of information herein for purchaser's purposes are ‘ '
necessarily purchaser’s responsibility. Therefore, although féasonable care has Prepared by PJ Igoe, BS

been taken in the preparation of such information, Genium Publishing Corp.

extends no warranties, makes 10 represeatations and assumes 10 responsiblity Industrial Hygiene Review: DI Wilson, CIH
as to the aceuracy or suitability of such information for application to . . } . ’
purchaser’s inteaded purposes or for consequincs of its use. 10| Medical Review: MJ Hardies, MD

Copyright © 1588 Genium Publishing Corporstion. i ‘
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*¢ Current (1985-86) ACGIH TLV for soluble silver compounds. and OSHA
exposure limit.

Material Safety Data Sheet - AU
Genium Publishing Corporation SILVER
1145 Catalyn Street
Schenectady, NY 12303-1836 USA Issued: April 1986
(518) 377-8855 GENIUM PUBLISHING CORP. i .
"SECTION L MATERIAL IDENTIFICATION. . — 201
MATERIAL NAME: SILVER HMIS
‘| DESCRIPTION: Elemental metal. H:1
OTHER DESIGNATIONS: Ag, Argentum, CAS #7440-22-4. F:0
R:0
MANUFACTURER/SUPPLIER: Available from many suppliers. PPE* Not Found
COMMENTS: Photography products account for 30% of industrial consumption. Additionai "See sect. 8
uses include electrical conductors, coins, silverware, and jewelry.
SECTION 2. INGREDIENTS AND HAZARDS % HAZARD DATA_
Silver, Ag A 9+  ITWA 0.1 mg/m3*
' TWA 0.01 mg/mo**
* Current (1985-86) ACGIH TLV for silver dust and fume. - "1 Rat, Implant, TD: 2570 mg/kg

“SECTION 3. PHYSICAL DATA

Evaporation Rate ... Not Found

Appearance and odor: Ductile and maileable lustrous white metal.

Boiling Point ... 3833.6°F (2112°C) Specific éTavity (HO =1) e 10'.5
Vapor Pressure ... Not Found . Melting Point ... 1763.4°F (961.9°C)
Water Solubility ... Insoluble : ~ Percent Volatile by Volume ... Not Found
Vapor Density (Air = 1) ... Not Found Molecular Weight ... 107.87 .

EXTINGUISHING MEDIA: Use proper extinguisher for surrounding fire.
WAZAM: None.
Wm None.

- 1% >' '
~SECTION 4. FIRE AND EXPLOSION DATA _ . LOWER UPPER
Flash Point and Method Autoignition Temp. Flammability Limits In Air Not Not
Not Found Not Found Not Found ' | Applicable | Applicable
: Noncombusuble. T )

-SECTION:S. REACTIVITY DATA -

Silver is stable. Hazardous polymerization cannot occur.

CHEMICAL INCOMPATIBILITIES:
acid in the presence of ethyl alcohol, silver fulminate may be formed, which can be detonated.

This material is incompatible with oxalic and tartaric acid. Ammonia plus silver may form explosive compounds.
Bromoazide explodes on contact with silver foil.

: Acetylene and silver form an ir-soluble, explosive acetylide. If sitver is treated with nitric

Ethylenimine forms explosive compounds with silver. Finely divided silver and hydrogen peroxide solutions may explode.

wmmmnm




No.181 4/86 SILVER

SECTION 6. HEALTH HAZARD INFORMATION [TLV

| _SECTION 8. SPECIAL PROTECTION INFORMATION.

Silver is not considered a carcinogen by the NTP, IARC, or OSHA.

- SUMMARY OF RISKS: Silver has no known physiological function in man and will accumulate in most tissues. Chronic
accumulation (threshold in excess of 1 gram) in the body can resilt in argyria, a permanent condition associated with
widespread bluish pigmentation of the skin and conjunctiva. TARGET ORGANS: Generally, where contact occurs. PRIMARY
ENTRY: Inhalation, long-term handling (causes particles to become embedded in skin), or absorption through sweat glands,
ACUTE EFFECTS are associated with soluble silver compounds that may be caustic, causing local irritations or destruction of
tissue, depending upon strength of solution. CHRONIC EFFECTS: Argyria may be a local or general effect, depending upon
previous exposure. FIRST AID: EYE CONTACT: Flush with water for 15 minutes. Get medical attention.* SKIN
CONTACT: Wash skin with soap and water. Argyria from iong-term exposure is permanent and cannot be washed away.
INHALATION: Remove victim to fresh.air. [NGESTION: Dilute with water. Get medical attention.*

* GET MEDICAL ASSISTANCE = In plant, paramedic, community. Get medical help for further treatment, observation, and
support after first aid, if indicated.

COMMENTS: The original 0.01 mg/m® TLV was established to prevent s lifetime body accumulation exceeding 1 gram,

where argyria would become evident. Evaluation of 25 years of data has shown 0.01 mg/m? 1o be too coniservative; therefore,

the ACGIH raised the TLV to 0.1 mg/m3,

SECTION 7. SPILL, TEAK; AND DISPOSAL PROCEDURES —

SPILIVLEAK: Notify safety personnel; prevent entry into sewers or surface waters. Wear respirator where a dusting hazard is
anticipated.

| WASTE DISPOSAL: Reclaim or sell waste to a commercial reclaimer.

GOGGLES are not required unless metal is in the moiten state. )
CLOVES: Repeated handling may discolor the skin because of skin rubbing against the metal. Cotton gloves will prevent

this cosmetic effect. ’

RESPIRATOR is required where metal dust or fumes are generated with inadequate exhaust ventilation. Air samples should be
collected to quantify the exposure levels. '

VENTILATION is required where air exposures exceed the TLV-TWA'S. _

OTHER: Reclamation of silver from photographic or X-ray film may involve cyanide compounds. Proper precaitions miist be
taken when working with cyanide compounds. See Genium MSDS #13, Potassium Cyanide, for further information.

STORAGE SEGREGATION: Silver is usually stored in locked cabinets or safes to prevent theft
ENGINEERING CONTROLS: Exhaust ventilation where TLV-TWA is exceeded.

EPA Hazardous Substance Designation: 40 CFR 260

Data Source(s) Code: 2, 4, 6, 14, 59, 82, 84, NFC 1983. DW

Judgements as to the suitability i of information herein for purchaser's pu!puuf Approvals %O whdeca, 11/806
sESET e e | A PO R,
ey iy o e ey | o HyBeneSafety

intended purposes or for consequences of its uss. _ 7 - ¢ | Medical Review

e syt Copyright © April 1, 1986
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Material Safety Data Sheet No. 80
From Genium's Reference Collection THALLIUM METAL
Genium Publishing Corporation | (Revision A)
1145 Catalyn Street %ss?x‘ég December 1980
Schene,cta(ds);,gl;l;; _gg ;51836 UsA GENIUM PUBLISHING CORP. | Revised: Apnl 1988 ‘

Material Name THALLIUM ME]'AL

Descrigtlon (Origin/Uses): Used in semiconductor research; also alloyed with mercury for the manufacture
of switches and closures that operate at subzero temperatures.
Other Designations: TI; NIOSH RTECS No. XG3425000; CAS No. 7440-28-0 HMIs  NotFound
Manufacturer: Contact !our supplier or distributor. Consult the latest edition of the Chemicalweek H 1 .
Buyers’ Guide (Genium ref, 73) for a list of suppliers. . F } i! ;
R .
Comments: The hazards of working with thallium metal are associated with cuttmg. grinding, welding, PPG* s 1
etc., that produce dust, fumes, powders, and gases. K
SECTION 2. INGREDIENTS AND HAZARDS Yo :
Thallium Metal, CAS No. 7440-28-0 Ca 100 | IDLH* Level: 20 mg/m’® (Soluble
o Compounds)
OSHA PEL (Skin®®*)
8-Hr TWA:*** (.1 mg/m’
ACGIH TLV, 1987-88
*Immediately dangerous to life and health (soluble). TLV-TWA:*** 0.1 mg/m’
T ‘ol or i bed . . .
w:u}l;:um to ov‘:alg ::lpsze ® {hrough faiact sk, which Toxicity Data®®®®
***Exposure limit defined for soluble thallium compounds as TL Man, Oral, TD, ; 5.714 mg/kg

**++See NIOSH, RTECS, for additional data.
SECTION 3. PHYSICAL DAT

Boiling Point: 2655°F (1457‘C) Water Solubility (%): Insoluble
Melting Point: 579°F (304°C) , Moliecular Welght: 204 Gramy/Mole
Specific Gravity (H,0 =1): 1185

Appearance and Odor: A bluish white, very soft, easily fusible heavy metal; odorless.
'SECTION 4. FIRE AND EXPLOSION DATA
Flash Point and Method Autoignition Temperature Flammability Limits in Air

. ' ' * % by Volume * | *

Extinguishing Medla: *Use dry chetmcal, "alcohol" foam, carbon dioxide, or water spray to put out thallium fires. Contact your supplier
for further recommendations.

LOWER::

Unusual Fire or Explosion Hazards: Thallium metal dust particles suspended in the air can explode. lf a thallium dust cloud forms,
immediately eliminate all possible sources of ignition such as sparks, open flame, etc., and spray the area with a water mist or fog. .Working
with this material can produce heat and sparks, which can ignite flammable materials and vapors in the workplace.

Special Fire-fighting Procedures: Wear a self-contained breathing apparatus (SCBA) with a full facepiece opemed in the pressure-
demand or posmve-pressum mode.

Thalliom metal is table in cloted somaims ot s temperature under normal storage and handling conditions. It does not undergo
hazardous polymerization, In air, a poisonoiis coating of thallium oxide (TLO) can develop on the exposed surface of thallium metal.

Chemical Incompatibilities: This material reacts violently with fluorine.

Conditions to Avoid: Prevent contact with fluorine. Avoid exposure to sources of ignition such as open flame, sparks, and lighted
tobacco products. ’ ) .

Hazardous Products of Decomposition: During fires thallium can form thallium oxide.

wetmamhumm
Without the subtisher's rermiseion it nmbibited.
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No.80 THALLIUM METAL 4/88

SECTION 6. HEALTH HAZARD INFORMATION

"SECTION 7. SPILL, LEAK, AND DISPOSAL PROCEDURES =

Thallium metal is not listed as a carcinogen by the NTP, IARC, or OSHA. . o L

Summary of Risks: Thallium is a cumulative poison. It or its salts can be absorbed through intact skin; if they are ingested they are
rapidly absorbed by the gastrointestinal (GI) tract. Thallium acts as a mitotic (affecting gell dxy;sxon) agent and a general cellularpoison.
Acute poisoning chiefly affects the central nervous system (CNS) and the GI tract. The ingestion of soluble thallium salts ?atggs r%ore ]
serious effects than the ingestion of the pure metal. Medical Conditions Aggravated by Long-Term Exposure: Disorders o
the CNS, GI tract, kidneys, liver, and eyes may be worsened by exposure to thallium. Administer preplacement and periodic medl?klm
exams emphasizing these organs' functions. Target Organs: Eyes, CNS, lungs, liver, kidneys, GI tract. Primary Entry:
absorption or contact, inhalation. Acute Effects: Nausea, vomiting, diarrhea, tingling or pain in the th;pmlnes,_\ycakngs& coma,
convuisions, and death. Chronic Effects: Weakness, pain in the extremities (polyneuritis); loss of hair (alopecia, the most visible
sign); and disorders of the cardiac, renal, and endocrine systems. FIRST AID: Eyes. Immediately flush eyes, including under g:;:
eyelids, gently but thoroughly with plenty of running water for at least 15 minutes. Skin. Immediately wash the afchfed area wil
soap and Water because of the increased hazard from absorption. Inhalation. Remove the exposed person to fresh air; restore and/or
support his or her breathing as needed. Ingestion. Treas as an emergency. Never give anything by mouth to someone whois
unconscious or convulsing. If the exposed person is responsive, give him or her several glasses of milk or water to drink and then induce
vomiting,.

GET N%EDICAL HELP (IN PLANT, PARAMEDIC, COMMUNITY) FOR ALL EXPOSURES. Seek prompt
medical assistance for further treatment, observation, and support after first aid. The treatment recom_mended in
Genium reference 100 (p. 529) includes the following; Maintain fluid and electrolytic bal?nce; administer
potassium chloride to replace thallium intracellularly; and use hemoperfusion and hemodialysis as warranted by
the specifics of the incident. Various chelating therapies have been recommended.

Spill/Leak: Notify safety personnel, evacuate all nonessential personnel, and provide adequate ventilation. Cleanup personnel need
protection against contact with and inhalation of dust (see sect. 8). Prevent skin contact. Scoop up spilled thailium into suitable containers
for disposal. Carefully sweep or vacuum up small spills or residues without creating dust.

Waste Disposal: Contact your supplier or a licensed contractor for detailed recommendations. Consider recycling. Follow Federal,
state, and local regulations. '

OSHA Designations )

Air Contaminant (29 CFR 1910.1000 Subpart Z, for soluble thalliim compounds as T1)

EPA Designations (40 CFR 302.4) .

RCRA Hazardous Waste; Listed without Number

'CERCLA Hazardous Substance, Reportable Quantity: 1000 Ibs (454 kg)

"SECTION 8. SPECIAL PROTECTION INFORMATION

Goggles: Always wear protective eyeglasses or chemical safety goggles. Follow the eye- and face-protection guidelines in 29 CFR
1910.133. Respirator: Wear a NIOSH-approved respirator per the NIOSH Pocket Guide to Chemical Hazards for the maximum-use
concentrations and/or the expostre limits cited in section 2. Follow the respirator gtiidelines in 29 CFR 1910.134. For emergency or
nonroutine use (¢.g., cleaning reactor vessels or storage tanks), wear an SCBA with a full facepiece operated in the pressure-demand or
positive-pressure mode. Warning: Air-purifying respirators will not protect workers in oxygen-deficient atmospheres.

Other: Wear impervious gloves; boots; aprons; and clean, impervious, body-covering clothing to prevent any possibility of skin contact.
Barrier creams may be useful to limit the effects of skin contact.

Ventilation: Install and operate general and local ventilation systems powerful enoigh to maintain airbome levels of thallium below the
OSHA PEL standard cited in section 2.

Safety Stations: Make eyewash stations, washing facilities, and safety showers available in use and handling areas.

Contaminated Equipment: Contact lenses pose a special hazard; soft lenses may absorb irritants and all lenses concentrate them.
Particles can adhere to contact lenses and cause corneal damage. Do not wear contact lenses in any work area.

Comments: Practice good personal hygiene; always wash thoroughly after using this material. Avoid transferring it from your hands to
your mouth while eating, drinking, or smoking. Do not eat, drink, or smoke in any work area.

- SECTION 9. SPECIAL PRECAUTIONS AND COMMENTS -

Storage/Segregation:- Store thallium metal in a cool, dry, well-ventilated area in closed containers away from oxidizing agents, fluorine,
and sources of ignition. I ‘ :

Special Handling/Storage: Practice good housekeeping techniques that minimize accumulation of dust; cleaning procedures
should not create dusty conditions.

Transportation Data (49 CFR 172.101.2):

DOT Shipping Name: Thallium Salt, Solid, NOS DOT Label: Poison =~ IMO Label: Poison or St. Andrew's Cross (X)*
DOT ID Nos. UN1707; NA1707 ) DOT CLass: Poison B IMO Class: 6.1

*Harmful-Stow away from Foodstuffs (IMO Label, Materials of Class 6.1 Packaging Group III).

References: 1, 2, 12,73, 84-94, 100, 103.

Judgments as to the suitability of information herein for purchaser's purposes
wsunly;ndma‘s mpou:bﬂity. Therefore, nl_thg:gh mapna;le cuehn:‘m Prerd. by P Igoe’ BS

mmmum of such information, Geaium Publishin; A etria oy Sy : ] ‘
m»mmmw;mmmwﬁny _ Iﬂdusmalﬁygl,enequxew. DJ Wilson, CIH

a_bﬁcmwnﬁnﬁmydm information for application to

purchazer’s intended purposes or for consequences of ifs use. 19| Medical Review: MJ Hardies, MD
e e ————— rve— —

Any commerciat zs¢ or reproduction without the poblisher's penmission is prohibited.
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Material Safety Data Sheets Collection:

. Genium Publishing Corporation
@ 1145 Catalyn Street Sheet No. 3
Schenectady, NY 12303-1836 USA Zinc Metal/Powder

(518) 377-8854 o
’ Issued: 7/80 Revision: A, 11/89

Sect’_ion::I-.-:-..Mat‘erial;sldfe'intiﬁ‘cationc-s_: I

Zinc Metal/Powder Description: A metallic element extracted from ores which are first roasted to form zinc oxide.and
then: 1) the zinc oxide is leached from the roasted material with sulfuric acid to form a zine sulfate solution which is
electrolyzed in cells to deposit zinc on cathodes and 2) the zinc oxide is reduced with carbon in retorts (distilling vessels)
to yield distilled and condensed zinc. Used as ingredient in alloys such as brass, bronze, and die-casting alloys; galvanizing
sheet iron; for electrical apparatus, especiaily castings, building materials, dry cell batteries, automotive equim -
household utensils, railroad car linings; as a fungicide; in nutrition (essential growth element); as reagent in analytical : gMI
F
R

&

chemistry; in bleaching bone glue, manufacturing sodium hydrosulfite, and insulin zinc salts.

Other Designations: Blue powder; spelter; granular zinc; jasad; merrillite; pasco; Zn; CAS No. 7440-66-6.
Manufacturer: Contact your supplier or distributor. Consult the latest Chemicalweek Buyers’ Giiide (Genium ref. 73)
for a suppliers list.

Section 2. Ingredients and Occupational Exposur

Zinc metal/powder, ca 9% :

OSHA PEL ACGIH TLV, 1989-90 NIOSH REL, 1987 Toxicity Datat .
None established* None established* None established* Human, inhalation, TC, : 124 mg/m®/50 min,

pulmonary system effects

* The current OSHA standard and ACGIH (1989-1990) TWA for zinc oxide (ZnO) fumes is 5 mg/m?. The ACGIH TW A for.zinc oxide dust is 10 mg/m?, providing
that total containg no asbestos and is <1% crystiline silica. NIOSH has recommended a 10-hr TWA of 5 mg/m® and a ceiling level of 15 mg/m® (15-min sample)
for.zinc oxide fume. The TLV-TWA level was set to prevent metal fume fever.
lsjemmmmm).fmﬁdiﬁmddmwhhmfmmwm&Weﬁm

Boiling Point: 907 °F (1663 °C) Atomic Weight: 6537 g/mol '
Melting Point: 419 °F (787 °C) Specific Gravity (H,0 = 1 at 39 °F (4 °C)): 7.13 at 77 °F (25 °C)
Vapor Pressure: 1 mm Hg at 909 *F (487 °C) Water Solubility: Insoluble

Brinell Hardness: 31 Index of Explosibility, Zn Powder (<0.1 weak, >10 severe): 0.1

Appearance and Odor: Bluish-white lustrous metal, also finely divided forms.

__ osion Data’

Autoignition Temlierature: Cloud, 1256 °F (680 °C);* dust layer, |LEL: Dust cloud expiosion, UEL: None reponed
860 °F (460°C);* powder, 650 mJ* 05 ozfft’

e,

Flash Point: None

| Extinguishing Media: Use special dry chemical or clean dry sand. Never use CO,. Using a direct stream of water may scatter the fire or disperse

dust, creating a potentially explosive mixture if exposed to heat or ignition sources. A water spray may be used to cool fire-exposed containers
and disperse vapors.

Unusual Fire or Explosion Hazards: Flammable hydrogen gas is liberated by reaction with alkali hiydroxides (sodium, potassium, and calcium
hydroxides), acids, or even water (when material is in dust form) and is an explosion hazard in a confined space. In a fire, zinc may melt,
vaporize, and bum to form ZnO fames (Sec. 2),

Special Fire-fighting Procedures: For major fires, or if large quantities of this material are involved, fire fighters should wesr appropriate
protective clothing and respiratory protection. Wear a self-contained breathing apparatus (SCBA) with a full facepiece operated in the pressure-
demand or positive-pressure mode.

' b e
-zmmmuwumadmvwmmdmmmmmofmdncmmzmnmwzwrmw
{’m_dwim. Properties, and Applications, B.C. Hafford, W.E. Pepper, and T.B. Lloyd, 1982). Dust 100% thru 74-jm sieve; a 0.96-J spark can ignite a cloud. The

bere i A

ngnmoanpemamCO is 896 "F (480 °C). The reaction temperature in s ni 2 °F (600

a

] zinc metal/powder for 50 min.

Stabitity/Polymeriza is stable in
Hazardous polymerization cannot occiir.
Chemical Incompatibilities: Zinc dust is an explosion hazard when reacted with acids, chlorates, oxidizing agents (sulfur and oxygen), haloge-
nated hydrocarbons, hydrazine mononitrate, hydroxylamine, ammonium nitrate, barium dioxide, barium nitrate, cadmium, performic acid,
manganese chloride, nitric acid, ethyl acetoacetate and tfibromonespentyl alcohol, tellurium, carbon disulfide, lead azide, magnesium and barium
nitrate and barium dioxide, selenium, sodium peroxide, potassium nitrate, and water. In humans, a toxic effect results from inhaling. 124 mg/m? of

dryan’atroommnlpumMomlmcd\mmrmqommmunymﬂxgxme.smlymam

Hazardous Products of Decomposition: Thermal oxidative decomposition of zinc can produce highly twxic fumes. Above 999 °F (537°C)

vaparized zinc bumns in air with a blue-green flame to produce zinc oxide fumes. . SEEE ey rﬂi
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Section 6. Health Hazard: Data
Carcinogenicity: Neither the NTP, IARC, nor OSHA lists zinc as a carcinogen.

Summary of Risks: Zinc is relatively nontoxic, but when combined with other materials stich as oxygen or mineral acids, the resultmg com-
pounds can have toxic effects. It is not readily absorbed through the skin, gastrointestinal (GI tract), or lungs. Although most inorganic zinc com-
pounds are potential causes of gastroenteric irritation, a high-level dose.is relatively nontoxic when ingested. Zinc is considered essential to life-
Ingesuon of soluble salts may cause nausea and vomiting, sluggishness, and light-headedness. Inhalation of zinc fumes normally generated by
zinc and extreme heat may cause metal fume fever, which is accompanied by throat dryness and irritation, coughing, weakness, dyspnea, and
generalized achmg that generally passes within 24 hr. These symptoms usually begin 3 to 10 hr after exposure and resolve within 24 to 48 hr. In-
halation of zinc dust may cause mild irritation to the upper respiratory tract. Prolonged skin contact with zinc may cause a mild, drying dermatitis.
Medical Conditions Aggravated by Long-Term Exposure: Since metallic zinc particulates can be considered a niusance dust, repeated
inhalation of zinc dust could lead to respiratory complications.

Target Organs: Respiratory system.

Primary Entry: Inhalation, ingestion.

Acute Effects: Metal fume fever is an acute; self-limiting condition, without recognized complications, aftereffects, or chronic forms. Symptoms
appear several hours after exposure. Removal from exposure normally alleviates symptoms with no residual or chronic effects. A degree of
tolerance may result from continued exposure, but is quickly lost after a day or two of nonexposure.

Chronic Effects: Zinc:and zinc powder have little history of causing chromic effects.

FIRST AID

Eyes: Flush immediately, including under the eyelids, gently but thoroughly with flooding amounts of mnmng water for at least 15 min.

Skin: After rinsing affected area with flooding amounts of water, wash it with soap and water.

Inhalation: Remove exposed person to fresh air and support breathing as needed.

Ingestion: Never give anything bymouth t an unconscious or convulsing person. If ingested, have that conscious person drink 1 to 2 glasses of
water, then induce rqaeated vomiting until vomit is clear. Physician's Note: Calcium disodium edetate (CaNa,-EDTA) has been used medwally
to increase the rate of zinc removal from the body; however, this usually results from chronic fume exposure or exposure to zinc salts, not to zinc
metal powders.

After nrst aid, get approprinte In-plant, pmmedlc, or community medical attention and support.

'Spnllbeak Notify safety personnel of powde‘spxlls Ehmmate all heat and ignition sources. Cleanup personnel should protect agamst dust
inhalation and eye contact. Use nonsparking tools for cleanup. Sweep or otherwise place the spilled material in an appropriate, pressure-vented,
dry-metal container (with lid) for later disposal. Container should be pressire vented. Avoid creating airborne dust conditions.

Disposal: Contact your supplier or a licensed contractor for detailed recommendations. Followapphcablel’edunl.smmdlocaltegulmom
OSHA Designations

Air Contaminant (29 CFR 1910.1000, Subpart Z): Not listed
EPA Designations

RCRA Hazardous Waste (40 CFR 261.33): Not listed

Listed as a CERCLA Hazardous Substance® (40 CFR 302.4), Reportable Quantity (RQ): 1000 Ib (454 kg) [* per Clean Water Act, Sec. 307(a)]
SARA Extremely Hazardous Substance (40 CFR 355): Not listed

ch (fumc or dust) is listed as SARA ’l‘om Chemical (40 CFR 372.65)

Coggl: Wear protective eyeglasses or chemical salety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133).
Respirator: For zinc oxide dust or fume concentrations up to 50 mg/m® and 250 mg/m’, use, respectively, a fume (high-efficiency particulate)
respirator or an air-supplied or self-contained respirator with a full facepiece. Follow OSHA respirator regulations (29 CFR 1910.134). For emer-
gency or nonroutine operations (cleaning spills, reactor vessels, or storage tanks), wear an SCBA.

Warning: Air-purifying respirators do not protect workers in oxygen-deficient atmospheres.

Other: Wear impervious gloves, boots, aprons, and gauritlets to prevent prolonged or repeated skin contact.

Ventilation: Provide general and local explosion-proof ventilation systems to maintain airborne concentrations below established TLVs-TWAs
(Sec. 2). Local exhaust ventilation is preferred since it prevents contaminant dispersion into the work a.reabyelnnmatmg it at its source (Genium
ref. 103).

Safety Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washing facilities.
Contaminated Equipment: Never wear contact lenses in the work area: soft lenses may absorb, and all lenses concentrate, irritants, Launder
contaminated clothing before wearing. Remove this material from your shoes and equipment. Wash thoroughly before changing to street clothes.
Comments: Never eat, drink, cwsmokemwork areas. Practice good personal hygiene after using this material, especially before eating, drinking,
smoking, using the toilet, or- g eosmcucs.

Storage Requirements: Store in covered metal containers in a dry, well-ventilated, low fire risk area. Protect containers from physical damage..
Never store with acids, halogenated hydrocarbons, or strong alkalis. '
Engineering Controis: Avoid breathing dust or fumes. ngoodhousekeepmgmdclemgtequuestomummmbnmcpmﬂnﬁesaﬂm
puvmtmmmnﬂmhowdasmbbwmgmmﬂhypmmdmmecmmdeﬁmofmfumcfever Prevent exposure of
workers with respiratory problems or gastrointestinal disorders.

Transportation Data (49 CFR 172.102)

IMO Shipping Name: Zinc, powder or dust, nonpyrophoric IMO Shipping Name: Zinc, powder or dust, pyrophoric
IMO Hazard Class: 4.3 IMO Hazard Class: 4.2

IMO Label: Dangerous when wet IMO Label: Spontaneously combustible

IMDG Packaging Group: Il IMDG Packaging Group° I

MSDSCoMuMmZ&ll 24, 31.39-41 80, 81848591 109 - B e
Prepared by: MJ Allison, BS; Industrial Hygiene Review: DJ Wilson, CTH; Medical Review: Warren Silverman, MD o
WOMWMMM-m*hmw“m-hthbﬁth
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9 CFR Ch. XVII (7-1-91 Edition)

l!n CHLORIDE (OR TRADE NAME)

Vinyr CuronIne

RIDE IS A CANCER-SUSPECT AGENT

»ntainers of vinyl chloride shal]
;Iilabeled either:

VINYL CHLORIDE
FLAMMABLE GAS UNDER PrESSURE

ANCER SUSPECT AGENT

In accordance with 49 CFR
70 ttcxlrough 189, with the addi-
Aand:

NCER-SUSPECT AGENT

near the label or placard.
| ement shall appear on or
Jquired sign, label or in-
hich contradicts or detracts
e effect of, any required warn-
Jgnation or instriction.
1&'&. (1) All records main-
cordance with this section
:lude the name and social secu-
er of each employee where

rds of required monitoring
a.suring and medical records
provided upon request to em-

esignated representatives,
istant Secretary in accord-

29 CFR 1910.20 (2) through
(g) through (i). These records
vided upon request to the
uthorized personnel rosters

e provided upon request to
ant Secretary and the Direc-

Sﬁorlng and measuring
the date of such monitor-

measuring and the concentra-

fned and identify the in.
Fd methods used;

de any additional informa-

~ssary to determine individual

Xposures where such expo-
etermined by means other
dual monitoring of employ-

N

: atained for not less than

ibieniiihesst iegesthiae

Occupational Safety eﬂd Heolth Admin., Labor

(iii) Medical records shall be main-

tained for the duration of the employ- -

ment of each employee plus 20 years,
or 30 yeafs, whichever is longer. -

(3) In the event that the employer
ceases to do business and there is no
successor to receive and retain his
records for the prescribed period,
these records shall be transmitted by
registered mail to the Director, and
each employee individually notified in
writing of this transfer. The employer
shall also comply with any additional
réquiremeénts set forth in 29 CFR
1910.20¢(h).

(n) Reports. (1) Not later than 1
month after the establishment of a
regulated aresa, the following informa-
tion shall be reported to the OSHA
Area Director. Any changes to such in-
formation shall be reported within 15
days.

(i) The address and location of each
establishment which has one or more
regulatéd areas; and

(ii) The number of employees in
each regulated area during normal op-
erations, including maintenance.

(2) Emergencies, and the facts ob-
tainable at that time, shall be reported
within 24 hours to the OSHA Area Di-
rector. Upon request of the Area Di-
rector, the employer shall submit addi-
tional information in writing relevant
to the nature and extent of employee
exposures and measures taken to pre-
vent future emergencies of- stmllar
nature.

(3) Within 10 working days fonowing :

any monitoring and measuring which

discloses that any employee has been

exposed, without rega.td to the use of
respirators, in excess of the permissi-
ble exposure limit, each such employ-

ee shall be notified in writing of the .

results of the exposure measurement
and the steps being taken to reduce
the exposure to within the pennisible
exposure limit.

(0) Effective dafes. (1) Until Aprﬂ 1,
1975, the provisions currently set

forth in §1910.93q of this part shall

apply.

(2) Effective April 1, 1975, the provi-
sions set forth in §1910.93q of this
part shall apply.

(Approved by the Office of Management

:g;lo Budgét under control number 1218
) L
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APPENDIX A to § 1910.1017—SUPPLIMENTARY i :
MExDICAL INFORMATIOR . :

When required tests under pmmph .
(kX1) of this section show abnormalities, .
the tests should be repeated as soon as prac--
ticable, preferably within 3 to 4 weeks. If
tests remain n.hnoma.l. consideration should -
be given to withdrawal of the employee
from contact with vinyl chloride, while a8
more comprehensive examination is mnde.

Additional tests which may beé useful: - : !

A.Porkld.neydyxfuncuomuﬂneexmlnb . f
tion for albumin, red hlood eelh. and exlo- E
liative abnormal cells." PO LN S

B. Pulmonary syswn: Poreed vua.l w
ity, Forced expiratory volume at. 1 seeond.
and chest roentxenosnm (posteﬂor-anteﬂ-
or, 14 x 17 inches).

c' ﬁom.lw ﬁf m& 3
hydrogenase, - e :
isoenzyme, protein detemmtion. l.nd pro-
tein electrophoresis, - % )

D. For a more eomprehenstve enmmuon

on repeated abnomalsenmmﬂepum
B antigen, and liver scanning: :-. --,-;.;»_.."':'
(39 FR 35896. Oct. 4, 1974; 39 FR. 41848; -
Dec. 3, 1974, as amended at 40 FR 13211, -
Mar, 25, 1975. Redesignated at 40 FR 23072, -
May 28, 1915mdmmdeduumm51,
Oct. 24, 1978; 45 FR 35282. my 23. 1980' 54
FR 24334, June 7, 19891 .

8 1910.1018 lnorganie anemc. . .

(a) Scope and appltca:tion._'rhls sec- :
tion applies to all occupational expo- . .- -
sures to inorganic arsenic-except that - .